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NEW ACADEMIC PRESS BOOKS 


BirKHorr, G., and ZARANTONELLO, E. H. 
Jets, Wakes, and Cavities 
March 1957, 353 pp., illus., $10.00 


Coordinating vital ideas into a whole 
and shedding light on numerous prob- 
lems of hydraulics and aeronautics, this 
volume reports systematically the most 
important findings of nearly 100 years 
of ingenious research in the fascinating 
and complex field of jets, wakes, and 
cavities. 


Boortn, A. D., and 

Bootnu, KATHLEEN, H. V. 
Numerical Methods 
Second Edition 

Summer 1957, 195 pp., illus., $6.50 
This new edition is written for those 
who wish to acquire the art of program- 
ming and preparing problems for an 
automatic digital calculator, for which 
a thorough knowledge of the underly- 
ing mathematical principles is essen- 
tial, but where the actual details of cal- 
culation are carried out automatically. 


Bracuet, J. 
Biochemical Cytology 

July 1957, about 480 pp., illus., $8.80 
Addressed to all who, familiar with 
the fundamentals of descriptive cytol- 
ogy, biochemistry, embryology, and gen- 
etics, seek a systematic and unified pres- 
entation of the development of scien- 
tific knowledge in these fields. 


Bray, H. G., and Wuite, K 
Kinetics and Thermodynamics 
in Biochemistry 

May 1957, 343 pp., illus., $7.50 
In this 
aspects of kinetics and thermodynamics 
is developed systematically and_ illus- 
trated with examples of their applica- 
tion to biochemical and biological prob- 
lems. 


Brown, Marcaret E. (ed.) 
The Physiology of Fishes 
Volume 1. METABOLISM 
May 1957, 447 pp., illus., $12.00 
Volume 2. BEHAVIOR 
July 1957, about 535 pp., illus., 
approx. $12.50 
Ten per cent price reduction on orders 
for complete set 
Each chapter of this two-volume work 
correlates material scattered over many 
publications, reviews existing knowledge 
and theories, and indicates those direc- 
tions in which future research may lead 
to important results. 


R. B. (ed.) 
High-Speed Photography 
March 1957, 417 pp., illus., $13.00 

Containing the proceedings of the 3rd 
International Congress on High-Speed 
Photography held in London, 1956, this 
volume describes techniques and appli- 
cations not otherwise available in the 
published literature. 


book the theory underlying | 


Set now complete 
Cotowick, S. P., and 
Kaptan, N. O. (eds.) 
Methods in Enzymology 
Volume IV: SPECIAL TECHNIQUES 
Summer 1957, about 930 pp., illus., 
approx. $22.00 
This four-volume work presents, for the 
first time in the English language, a 
comprehensive collection of the methods 
used in the study of enzymes. 


Cook, A. H. (ed.) 
The Chemistry and Biology 
of Yeasts 
Summer 1957, about 650 pp., illus. 


Academic mycologists, microbiological 


_chemists, biochemists, and industrial re- 


searchers will find that this comprehen- 
sive treatment with its thorough litera- 
ture coverage provides a major work of 
reference as wel! as a detailed reflec- 
tion of past and particularly of recent 
research in the many diverse fields as- 
sociated with yeasts of widely different 
characteristics. 


Cremer, H. W. (ed.) 
Chemical Engineering Practice 
Complete in 12 volumes plus index vol- 
ume 
Volume 3. SOLID SYSTEMS 
March 1957, 552 pp., illus., $17.50 
(non-subscription price) 
Subscription price, $13.30 per volume, 
applicable on orders for complete set. 


Desty, D. H. (ed.) 
Vapour Phase Chromatography 
March 1957, 436 pp., illus., $12.00 
The thirty-four papers contained in this 
volume were presented at the 1956 Lon- 
don Symposium on Vapour Phase 
Chromatography, organized by the Hy- 
drocarbon Research Group of the Insti- 
tute of Petroleum. 


Fitcuner, W., E., and 
Hacen, T 

Route-Mapping and Position- 

Locating in Unexplored Regions 

April 1957, 288 pp., illus., $9.00 

This book discusses the available meth- 

ods by which the traveller can make the 

necessary surveys for so-called route 

maps during his journey. 


GroOnwWALL, A. 
Dextran and Its Use in 

Colloidal Infusion Solutions 

April 1957, 156 pp., illus., $4.00 

This monograph traces the develop- 
ment of the use of dextran as the col- 
loid osmotic active component in col- 
loidal infusion solutions and plasma 
expanders and summarizes the literature 
on its medical use during the first dec- 
ade of its practical application. 


HELLER, H. S. (ed.) 
The Neurohypophysis 

March 1957, 275 pp., illus., $9.50 
This volume contains the proceedings 
of the Eighth Symposium of the Colston 
Research Society, held at the University 
of Bristol. 


Hoac anp, H. (ed.) 
Hormones, Brain Function, 
and Behavior 

March 1957, 257 pp., illus., $7.00 
The papers and discussions contained 
in this volume represent the proceedings 
of a Conference on Neuroendocrinology 
held at Columbia University’s Arden 
House, Harriman, New York, 1956. 


Kamen, M. D. 
Isotopic Tracers in Biology 
AN INTRODUCTION TO TRACER 
METHODOLOGY 
Third Edition, revised, enlarged, 
and reset 
June 1957, 474 pp., illus., $9.50 
Written mainly from a_ biochemical 
standpoint, this new edition will serve 
as a valuable introduction to the im- 
portant field of isotopic tracers and 
methodology for all biologists, whether 
biochemists, physiologists, or clinicians. 


KauzMAnn, W. 
Quantum Chemistry 
AN INTRODUCTION 

January 1957, 744 pp., illus., $12.00 
Explains the principles of quantum 
mechanics and describes the major 
achievements derived from their appli- 
cations to chemistry. Atomic and molec- 
ular systems are treated in detail, and 
special emphasis is given to various in- 
teractions between matter and light, 
such as absorption, emission, scattering, 
reflection, and optical rotation. 


Kern, L. 
Aspects of River Pollution 

March 1957, 621 pp., illus., $14.50 
Intended particularly for those directly 
concerned with anti-pollution work, 
such as government departments, river 
boards, local authorities, and manufac- 
turers, this book will also be of in- 
terest to public analysts, sanitary in- 
spectors, engineers, and public health 
authorities. 


Kotz, I. M. 
Some Principles of Energetics in 
Biochemical Reactions 
April 1957, 64 pp., illus., $3.00 
Prepared especially for biochemists, 
physiologists, and biologists interested 
in the molecular bases of biological 
phenomena, the book contains a_ brief 
and clear exposition of the essential 
concepts of energetics and assumes for 
mathematical background only the prin- 
ciples of arithmetic. 
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LinsTEAD, R. P., and WeEpon, B. C. L. 
A Guide to Qualitative Organic 

Chemical Analysis 

January 1957, 169 pp., illus., $4.50 

The inclusion of a number of advanced 
methods and tests for the detection and 
characterization of organic compounds 
makes this book of great practical use 
to graduate students and research work- 
ers in chemistry. 


F. 
Quantum Mechanics 
Second Edition 

August 1957, about 250 pp., illus., 

$6.5 

Provides students and experimental re- 
searchers with a thorough grasp of 
quantum mechanics, enabling them to 
perform quantum mechanical problems 
and to read the theoretical literature, 
without demanding a _ previous high 
standard of mathematical knowledge. 


MeIsTER, A. 

Biochemistry of the Amino Acids 
June 1957, 485 pp., illus., $10.00 

Intended to give a thorough and com- 

prehensive picture of the present state 

of knowledge concerning the biochemi- 

cal interrelationships and transforma- 


‘tions of the eighty or more naturally oc- 


curring amino acids. 


MittuorpE, F. L. (ed.) 
The Growth of Leaves 
Proceedings of the Third Easter School 
of Agricultural Science, University of 
Nottingham, 1956 

March 1957, 223 pp., illus., $6.80 
The purpose of this school was to pro- 
vide a forum for discussion among spe- 
cialists in leaf growth. 


Picman, W. (ed.) 
The Carbohydrates 
CHEMISTRY, BIOCHEMISTRY, 
PHYSIOLOGY 
Summer 1957, about 930 pp., illus., 
prepublicaticn price, $18.00 
This one-volume work summarizes in 
one convenient source the great mass of 
literature up to the year 1956, inte- 
grates chemical and biological aspects, 
and reflects the important position of 
= carbohydrates in the processes of 
ife. 


Plant and Process Dynamic 
Characteristics 
Proceedings of a Conference held in 
Cambridge, England, April 1956, by the 
Society of Instrument Technology 
April 1957, 246 pp., illus., $8.80 
The papers establish the facts about 
existing plants and processes and sug- 
gest new methods of designing plants 
and controlling processes so that the 
quality of the product is improved or 
the efficiency of the plant increased. 


Pieters, H. A. J., and 
CreycuTon, J. W. 
Safety in the Chemical Laboratory 
Second Edition, revised and enlarged 
April 1957, 258 pp., illus., $7.50 
Intended primarily for laboratory work- 
ers and students, this volume outlines 
the potential hazards and shows in 
clear, precise language how they may be 
combatted successfully by taking pre- 
cautionary measures and using appro- 
priate equipment. 


Plant Protection Conference 1956 
Proceedings of the Second International 
Conference, Fernhurst Research Sta- 
tion, England 

April 1957, 315 pp., illus., $9.00 
This volume sheds light on the achieve- 
ments of the geneticists in relation to 
the breeding of crop varieties resistant 
to disease, on the commercial usage and 
potentialities of systemic materials, the 
safe use of chemicals from the view- 
point of the worker applying them, and 
on the mammalian toxicity of new crop- 
protection products. 


Resuck, J. W., F. H.. and 


Monro, R. W. (eds.) 
The Leukemias 
ETIOLOGY, PATHOPHYSIOLOGY, 
AND TREATMENT 
April 1957, 711 pp., illus., $13.00 
This volume contains the proceedings 
of an International Symposium on “The 
Leukemias: Etiology and Pathophysiol- 
ogy” held at*the Henry Ford Hospital, 
Detroit, 1956. 


C. 
Excited States in Chemistry 

and Biology 

June 1957, 215 pp., illus., $7.50 

It is the object of this book to outline 
some of the more important physical 
concepts concerning molecular excita- 
tion and interaction, and to apply them 
to a few chemical and biochemical sit- 
uations. 


Rosertsoy, A. J. B. et al. 
Laboratory Glass-Working 

for Scientists 

April 1957, 200 pp., illus., $4.00 

This manual has been compiled to help 
scientists with the problems of glass- 
working. By avoiding the more difficult 
manipulations involved in professional 
glass-working, it is possible for the 
scientist to assemble quite complex ap- 
paratus, including, for example, his 
own (diffusion pumps, mass spectrom- 
eter tubes, molecular beam generators, 
and silica fibers. 


Detailed literature available upon request 


Rorr, W. J. 
Fibres, Plastics, and Rubbers 
A HANDBOOK OF COMMON 
POLYMERS 
January 1957, 400 pp., illus., $10.00 
Contains extensive chemical, physical, 
and general information on common 
high polymers, i.e., on materials com- 
posed of relatively simple recurring 
units which give rise, in aggregation, to 
unique properties and find important 
technical applications in the shape of 
fibres, films, plastics, and rubbers. 


Scunitzer, R. J., and Grunserc, E. 
Drug Resistance of Microorganisms 
April 1957, 395 pp., illus., $10.00 
A timely, comprehensive presentation of 
the phenomenon of drug resistance in 
all its experimental facets. The descrip- 
tion of experimental observations is ac- 
companied by discussions of theoretical 
concepts which involve chemical, bio- 
chemical, and predominantly biological 
aspects of the problem and the use of 
drug resistance as a tool in the field of 
microbiology. 


Ss6stRAND, F. S., and Ruoprn, J. (eds.) 
Electron Microscopy 
July 1957, about 400 pp., 7” x 10”, 

488 figs., approx. $17.50 

This volume contains the text of 137 

papers presented to the First European 

Regional Conference on Electron Mi- 

croscopy, Stockholm, September 1956. 


Szent-Gyoreyt, A. 
Bioenergetics 
April 1957, 143 pp., illus., $4.50 

The author presents his concepts of the 
ways in which energy supports the liv- 
ing systems. If extended and _ cor- 
roborated, these .views may well in- 
fluence biological and medical thinking 
by opening new experimental ap- 
proaches to central problems in these 
areas of science. 


Tuompson, R. H. S., and Kine, E. J. 
Biochemical Disorders in 

Human Disease 

July 1957, 842 pp., illus., $12.60 

Assembles, relates, and interprets the 
known facts concerning the biochemical 
disorders that underlie or are associated 
with human disease. It is hoped that 
both biochemists and physicians will 
find this volume a useful source of ma- 
terial which will help them to under- 
stand the scientific background of pres- 
ent-day medicine. 


M. R. J. 
The Fundamentals of Electric 

Log Interpretation 
Second Edition, revised and reset 

January 1957, 176 pp., illus., $4.50 

Contains an amplification and simplifi- 
cation of material covered in the first 
edition; it also includes new sections 
on nuclear and acoustic logging. 
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SERVICE QUALITY 


SERVALL 


DEPENDABILITY 


LABORATOR Y 


INS TRUM™MENTS 


SUPERSPEED ANGLE CENTRIFUGE 


16,000 rpm — 32,700 XG — 400 ml 
WITH SEALED ROTOR 
Separate controls aliow remote operation — may be operated in 
cold rooms, incubators, fume hoods, etc., or wherever routine or 
special research calls for a versatile Superspeed instrument of estab- 
lished reputation. “Servall’-originated, self-centering direct drive 
is only one of the superior features that have earned the SS-1 its 
title: “The workhorse of the modern research laboratory.” Type 
SS-1A same as SS-1 but with water-cooled bearing for extra-heavy 


duty. Write for Bulletin SC-61S 


MEDIUM ANGLE CENTRIFUGES 


5,000 rpm — 3,500 XG 


TYPE M: Twenty-seven 15 ml Tubes 
TYPE SP: Six 75 ml Tubes 
TYPE SP/X: Ten 50 ml and Five 15 ml Tubes 
with stainless-steel rotors, 
Fast, efficient, economical instruments, designed to replace bulky, out- 
moded equipment. Types A and XL small centrifuges also available. 


Write for Bulletin SC-61M 


Other “‘Servall”’ Laboratory Instru- 
ments include: Ultra-Microtome * 
Superspeed Refrigerated Centrifuge 
* Pipettes—Sole distributors in the 
United States and Canada for LKB 
Electrophoresis, Chromatography 
and Physical Chemistry Instruments. 


The unequalled excellence of 
“Servall” Laboratory Ins 
ments results from our original 
and continuing development of 
fesign, and a thorough familiar- 

with researchers’ require- 
since 1930. 


Manufacturers and Distributors of “Servall” 
NORWALK © 
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A portable instrument, exclusively by Ivan 
Sorvall, Inc. for all laboratory homogenizing, mixing, emulsi- 
fying, and difficult disintegrating work. Rapid-action, 200 ml 
mixing chamber easily cooled or heated. Disassembles quickly 
for sterilization. 


LARGE ANGLE _CENTRIFUGES 


3,500 rpm — 2,500 XG 


Compact, space-saving instruments with a 
maximum capacity of 2,000 ml. Three inter- 
changeable stainless-steel rotors accommo- 
dating 500 ml, 250 ml Bottles and 150 ml 
Tubes. Reducing adapters available for all 
sizes of Tubes. “Servall”-originated self- 
centering device ensures smooth operation. 


Write for Bulletin SC-61G 


Write for Bulletin SC-66° 
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designed for the professional... 
LEITZ LABOLUX microscope 


Scientists, physicians and technicians who must work for long periods 
with a microscope will appreciate the new Leitz LABOLUX with its 
fatigue-free operation, precision optics and unexcelled dependability. 


Send for LABOLUX 
brochure today. 


See and examine the 
new Leitz LABOLUX 
microscope soon. 


LEItZ, iNG., 466 FOURTH AVENUE, NEW YORK 16, N.Y. 
of the Wid 
LENSES + CAMERAS + 


products of Ernst Leitz, Wetziar, Germany 
MICROSCOPES BINOCYVLARS 


e Stage—instead of tube—moves for focusing. 


e Individual coarse and fine adjustments are combined 
in a single, clutch-operated control knob. 


e All controls including those for the mechanical stage 
in low position for fatigue-free operation. 


e Can be used facing away from observer, for greater 
accessibility of all controls. 


@ Pre-aligned substage illuminator or mirror. 


e Retractable spring mounts in objectives prevent 
damage to lens and slides. 


e Inclined binocular body tube interchangeable with 
monocular tube for photomicrography. 


E. Leitz, Inc., Dept. SC-6 
468 Fourth Ave., New vork 16, N.Y. 


Please send me your brochure on the new Leitz 
LABOLUX. 


Name 


Street 


City State 
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BLICKMAN 


SAFETY 


ENCLOSURES 


Stainless steel enclosures 


for handling 
hazardous substances 


SAFETY is the prime factor in this newly- 
designed special-purpose equipment. These 
two enclosures make it easier and safer for 
the laboratory technician to work with con- 
taminants, infected animals and micro- 
organisms, toxic chemicals, poisonous and 
radioactive substances and live viruses. 
Stainless steel construction features crevice- 
free surfaces and rounded corners for ease 
of cleaning and decontamination. For full 
information send for technical bulletins or 
describe your particular problem. Write to 
S. Blickman, Inc., 6907 Gregory Avenue, 
Weehawken, New Jersey. 


BLICKMAN 


SAFETY ENCLOSURES 


Blickman-Built 


ESTABLISHED 1869 


Look for this symbol of quality 


MICRO-BIOLOGICAL SAFETY CABINET 
with micro-biological filter canister 


Filter canister may be back or top-mounted. Cabinet 
equipped with fluorescent lamps, cold cathode sterile 
light, service connections, electrical panel box with 
switches. Safety glass viewing window hinged to 
sloping front. Available in either 36” or 48” lengths. 
Other sizes, if desired. Air lock and stand optional. 


BIOLOGICAL ENCLOSURE 


with refrigerated centrifuge 

and micro-biological filter canister 
Centrifuge is bottom-mounted, filter canister either 
back or top-mounted. Access openings at either end. 
Interior of hood has approximately ten square feet 
working space. Cup sink at bottom of hood. Unit 
equipped with UV and fluorescent lights, services for 
electricity, hot and cold water and three additional 
connections. 
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new NRD liquid phosphor 


scintillation counter 


Efficiencies up to 80% with 
Carbon-14 now easily obtainable 
with this new low-cost counter. 
Background only 15-20 CPM. 
Precision shutter facilitates changing 
sample without reducing high voltage. 


Simple... rapid... counts any 
sample in organic solvents and many 
water soluble compounds. Provides 
maximum counting efficiency with 
minimum background. Holds 
spurious counts to a negligible level. 
Attaches to any scaler having good 
high voltage stability. Requires no 
extra circuitry, gas tanks, regulator 
or refrigeration. (Refrigeration may 


DR-11 


WRITE FOR SPECIFICATIONS. be added for counting Tritium.) 
(Other Liquid Counters for Low Energy Its small size and economy makes 
Betas Available.) it a laboratory convenience. 


INSTRUMENT CO. 


nuclear corporation 
of america, inc. 


SALES OFFICES: 


Nuclear Consultants, Inc. Nuclear Curp. of Amer. Nuclear Corp of Amer. Isotope Specialties Co. 
33-61 Crescent St. 9842 Manchester Rd. 4754 W. Wash. Blvd. 703 S. Main St, 
Long Island City 6, N. Y. St. Louis 19, Mo. Chicago 44, Ill. Burbank, Calif. 

Nuclear Corp. of Amer. Export Dept. X-Ray & Radium Ind., Ltd. 

Box 7433, Sta. C 431 Fifth Ave. Toronto, Ontario = 

Atlanta 9, Ga. New York 16, N. Y. and other Canadian cities. 
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MICAL ENGINEERING 


in the 


COAL INDUSTRY 


An International Conference organized by the National Coal Board, Great 
Britain, and held at its Coal Research Establishment at Stoke Orchard, 
Cheltenham, England 


Edited by FORBES W. SHARPLEY 


This book, which contains papers presented at the International Conference or- 
ganized by the National Coal Board and held at the Coal Research Establishment, 
provides technologists and chemical engineers with invaluable information on the 
latest techniques concerned with coal production and utilisation. 


“‘The words chemical engineering in the title of this conference were a bold and 
ambitious choice. We thought it important to underline what we believe to be the 
coming importance of the processes of chemical engineering at this, the first con- 
ference held here. Chemical engineering is not new in the coal industry, but we 
think that the part it has to play in the future will be many times larger than that 
which it plays now, and we believe therefore that the chemical treatment of differ- 
ent coals must be made a more and more exact science.” 


From a review of the Conference by Dr. J. Bronowski, Director, Coal Research 
Establishment, National Coal Board. 
$8.50 


“Coulson and Richardson have done a remarkably fine piece of work. 
Their first volume is superior to anything that has thus far appeared 
in the United States, and now the second volume .. . integrates 
the field.” Science 


CHEMICAL ENGINEERING 


IN TWO VOLUMES 
By 
J. M. COULSON (Newcastle) and J. F. RICHARDSON (London) 


“The two volumes of Coulson and Richardson are likely to become standard reading for 
students as well as a useful companion for the practicising chemical engineer. . 
publishers are to be congratulated on the clear illustrations and photographs and the all- 
round excellence of production.” 


Transactions of the Faraday Society 


VOLUME! $7.50 VOLUME II $9.00 


PERGAMON PRESS 
NEW YORK LONDON PARIS 


122 EAST 55th STREET, NEW YORK 22, N.Y. 
4 & 5 FITZROY SQUARE, LONDON, W.1. 24 RUE DES ECOLES, PARIS V°. 
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Editorial and personnel-placement correspond- 
ence ‘should be addressed to SCIENCE, 1515 
Massachusetts Ave., NW, Washington 5, D.C. 
Manuscripts should be typed with double spacing 
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Scientific Information Please! 


An international conference on the problems of search and retrieval of 
scientific information will be held in Washington, D.C., in November 1958, 
under the sponsorship of the National Academy of Sciences—National Re- 
search Council, the National Science Foundation, and the American Docu- 
mentation Institute, and with the cooperation of the Royal Society, the 
International Council of Scientific Unions, UNESCO, the International 
Federation of Documentation, and other organizations. 

The exponential rate of increase of our scientific knowledge, as measured 
by the amount recorded in published media, has given new significance to 
the old questions of how to store, classify, and index information so that 
reasonably complete retrospective search and retrieval may be made easily. 
Because of the urgency, in a technologic society, of putting new knowledge 
to work, industry and government as well as scientists are concerned with 
the acute problems of storage and retrieval. 

The Royal Society’s Scientific Information Conference, held in London 
in 1948, focused international attention on a wide range of problems of 
our scientific literature, including prominently those of storing and re- 
trieving information. Since that time, some of the conclusions and recom- 
mendations of the conference have been put into effect, some are only now 
being implemented, and some have been put aside as impractical. Several 
discussions of the subject have been held since then, the most recent being 
those sponsored by the School of Library Science at Western Reserve Uni- 
versity and a number of industrial, academic, and professional organiza- 
tions. The need for another examination at an international level of the 
basic aspects of the search and retrieval problem has been increasingly 
apparent. 

The 1958 Washington Conference will be devoted to critical analysis and 
discussion of recent or current research throughout the world on techniques, 
mechanisms, systems, organization, and theory for the storage of and retro- 
spective search for information, and to the distribution of responsibility for 
further research and development in this field. Discussion will be based on 
papers dealing with either specific or general aspects prepared by users, 
scientists, and documentalists who have been concerned with the problems. 
Matters concerned with primary publication will be considered only inci- 
dentally. 

Papers contributed for the conference will be selected by referee panels 
coordinated by a program committee. Accepted papers will be printed and 
distributed to the participants in advance; they will not be formally pre- 
sented at the conference by their authors. Sessions will be used for dis- 
cussion and analysis by panels of participants. 

The Conference Committee is anxious to receive as soon as possible sug- 
gestions or outlines from individuals or groups who have studies in progress 
or definitely planned which may serve as a basis for a contribution to the 
program. Inquiries should be directed to Dr. Alberto Thompson, Executive 
Secretary, International Conference on Scientific Information, National 
Academy of Sciences, 2101 Constitution Avenue, Washington 25, D.C. 

Cuar es I. Chairman, Program Committee 
Mi.ton O. Ler, Chairman, Executive Committee 
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Pulmonary Circulation 


Its Control in Man, with Some 


Remarks on Methodology 


The development of our knowledge of 
the pulmonary circulation in man has 


‘followed the introduction of the cardiac 


catheter into clinical investigation. In 
1943, this new tool was only the key in 
the lock—although this is in no way to 
minimize W. Forssmann’s brilliant and 
courageous experiment. To guide our 
hand in turning this key, we had all the 
knowledge accumulated through the 
years by physiologists in their studies of 
animals; and to one, William F. Hamil- 
ton, I owe a more personal debt of grati- 
tude for his constant advice and kind 
criticism, Basically, our difficulties were 
then, as they are still, those of measur- 
ing pulmonary blood flow, pressures, and 


volume. And, since the reliability of ex- . 


perimental data is no better than the 
reliability of the measuring techniques 
employed, I should like, before discuss- 
ing our present understanding of the pul- 
monary circulation, to consider the limi- 
tations of our methods. 


Measurement of Blood Flow 


As D. W. Richards has pointed out 
(7), at first the measurement of pul- 
monary blood flow in man did not ap- 
pear to pose an important problem, once 
catheterization of the pulmonary artery, 
cannulation of a peripheral artery, and 


Dr. Cournand is professor of medicine at the 
College of Physicians and Surgeons, Columbia Uni- 
versity, New York, N.Y. This article is based on 
the lecture he gave at the Caroline Institute, Stock- 
holm, Sweden, on 11 Dec. 1956, when he was 
awarded the Nobel prize in medicine for 1956, a 
prize that he shared with W. Forgssmann and D. 
W. Richards. Dr. Richards’ lecture appeared in 
last week’s issue of Science. 
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spirometry supplied the data necessary 
to apply the principle described by Fick 
in 1870 (2). But the application of the 
Fick principle involves more than the 
simple substitution of analytic values 
into a ready-made equation, and the 
problem which had to be solved is an il- 
lustration of the caution necessary when 
physical principles are applied to bio- 
logic measurements (3-5). 

The Fick principle can be used to 
measure flow in a physical system in 
which a stream of constant velocity en- 
ters a chamber of constant volume, the 
volume being sufficiently small so that 
an indicator substance continually added 
to the chamber is instantaneously mixed 
with the volume therein. Then, if the 
rate at which the indicator enters the 
chamber is measured, and if the differ- 
ence in concentration of the indicator in 
the fluid entering and leaving the cham- 
ber is determined, flow can be calculated 


by dividing the volume of indicator. 


added per unit of time by the volume of 
indicator gained per unit of fluid flow. 
But these ideal conditions are not real- 
ized in the body, since pulmonary blood 
flow is pulsatile and since the rate of 
transfer of oxygen, the indicator sub- 
stance, into the pulmonary capillaries is 
influenced by the cyclic character of ven- 
tilation and may be measured only at 
the mouth rather than at the alveolo- 
capillary membrane. Furthermore, blood 
samples required for the determination 
of the oxygen content of the blood enter- 
ing and leaving the lungs are integrated 
in respect to time rather than in respect 
to volume; in addition, they must be 
collected for a finite period instead of 
from instant to instant, as would be nec- 


essary in order to make a continuous 
measurement of flow. 

However, as a result of extensive in- 
vestigations in animal and in man, it 
would appear that these theoretical con- 
siderations do not introduce an error of 
large magnitude in the measurement of 
pulmonary blood flow, provided that 
certain criteria regarding the mainte- 
nance of a steady state of ventilation, 
circulation, and gas exchange are met. 
Thus the problems of periodic variations 
in flow velocity and of arteriovenous 
oxygen difference, and the matter of 
time-integrated, rather than volume-in- 
tegrated, samples, do not affect the meas- 
urement of flow «xcept under the most 
extreme circumstances. It was pertinent 
to the solution of this question to dem- 
onstrate that the volume of flow meas- 
ured by the dye-dilution technique, 
which involves a somewhat different 
principle, agrees rather closely, under a 
wide variety of conditions, with that 
obtained by application of the Fick 
principle (6). 


Measurement of Blood Pressures 


In the early days, pressures in the right 
atrium and in the right ventricle were 
recorded (7, 8) through a single-lumen 
catheter, connected to a Hamilton ma- 
nometer, a coupling which raised im- 
portant technical questions. Whereas in 
animals it had been possible te limit the 
distance between the heart and the ma- 
nometer to the length of a short metal 
needle, the use of a catheter interposed 
a column of fluid at least 100 centimeters 
long between the pressure to be meas- 
ured and the pressure-measuring device. 
Moreover, the fluid was contained inside 
a tube, the stiffness of which was con- 
siderably less than that of metal; this is 
an important consideration in view of 
the fact that the fidelity of a recording 
system is a function of the stiffness of 
its parts. 

It was necessary, therefore, to con- 
struct a catheter in which a compromise 
was made; the catheter had to be suffi- 
ciently stiff to transmit pressures accu- 
rately, but not so stiff that its introduc- 
tion into the heart would be dangerous. 
In addition, damping had to be consid- 
ered because of the low natural fre- 
quency of the system and in order to 
minimize the artifacts imposed by the 
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mechanical impact of the beating heart 
(Fig. 1). In general, the proper degrce 
of damping is best determined empiri- 
cally, since it varies with heart rate, 
height of pressure, and the location of 
the tip of the catheter. An important 
progress in technique was the deveiop- 
ment of a double-lumen catheter through 
which simultaneous pressures in two 
contiguous heart chambers and large ves- 
sels could be recorded. 

The first two tracings of blood pres- 
sure pulses recorded simultaneously 
within the right ventricle and the pul- 
monary artery are presented here (Fig. 
2). They served to illustrate a paper 
published in 1945 (8) in collaboration 
with Henry Lauson and Richard Bloom- 
field, on the use and advantages of this 
newly designed double-lumen catheter. 
For me, this tracing holds a unique place, 
for it is the first demonstration that the 
tip of a catheter was placed in the pul- 
monary artery of man in order to record 
pressure pulses. Subsequent progress in 
our knowledge of the dynamics of the 
pulmonary circulation in man (10) owes 
much to the technique of catheterization 
of the pulmonary artery. The part played 
by Lewis Dexter and his associates in 
this latter technical development de- 
serves special mention (//). 

Apart from our efforts to evolve a 
satisfactory catheter, considerable atten- 
tion was also required for proper opera- 
tion of the Hamilton manometer. Stanley 
Bradley, who was assigned by Homer 
Smith to the team studying shock at Bel- 
levue Hospital, New York, during the 
years of World War II, was initially in 
charge of this delicate and essential func- 
tion. Although the Hamilton manometer 
was subsequently replaced by strain 
gages in association with electronic re- 
corders, it is well to recall that most of 
our early knowledge of pressure pulses 
was obtained by using this device. 

During the past few years, recording 
machines have become increasingly com- 
plex and useful. But no matter how sen- 
sitive may be the manometer employed, 
the catheter system itself still remains 
the limiting factor in reproducing faith- 
fully human pulse pressures, under all 
circumstances. 

An estimation of the pressure drop 
across the entire pulmonary vascular sys- 
tem had been of particular concern to 
physiologists interested in the dynamics 
of the pulmonary circulation. Catheteri- 
zation of the pulmonary artery supplied 
the necessary data concerning pressures 
at the origin of the system; but the pres- 
sure at the end of the system—that is, 
in the left atrium—although predictable 
from the diastolic pressure in the pul- 
monary artery of the normal subject, 
could not be accurately determined. 

A first step in the proper direction 


was made when pressures were recorded ° 


from the left atrium and large pulmo- 
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nary veins in human subjects under the 
abnormal conditions provided by inter- 
atrial septal defects (12); however, it 
was not until very recently that, by means 
of needles, direct measurements of the 
left atrial pressure in intact man have 
been secured. Prior to the latest devel- 
opment, an ingenious indirect method 
for making this measurement had been 
developed separately in 1949 by Hellems 
and Dexter (1/3) and by Lagerlof and 
Werko (/4). It consists in advancing a 
cardiac catheter in a peripheral branch 
of the pulmonary artery until it is firmly 
wedged. 

At first it was assumed that the re- 
corded pressure was that in the first 
freely anastomosing segment of the pul- 
monary vascular bed distal to the point 
of wedging—that is, the capillary bed. 
Theoretical considerations suggest, and 
recent comparisons indicate, that the 


pulse contour and the mean pressures 
recorded after wedging correspond with 
those obtained from the left atrium, par- 
ticularly in subjects with pulmonary 
venous congestion. This pressure, there- 
fore, can be used with caution to derive 
a fairly accurate figure for the pressure 
drop across the entire vascular bed, par- 
ticularly in cases where vascular pres- 
sures throughout the pulmonary circuit 
are elevated. 


Measurement of Blood Volume 


Since the pulmonary circulation con- 
stitutes a distensible reservoir interposed 
between the right and the left ventricles, 
measurements of pulmonary hlood vol- 
ume and of its variations under various 
physioiogic conditions has attracted the 
interest of clinical investigators. The use 


RT. VENT.’ 


NORMAL 


CHEST INJURY, 


3-4-43 


Fig. 1. The first reported pressure pulses recorded in the right ventricle of a normal man 
and of a patient with severe traumatic chest injury (7, chart 13). The tracings were ob- 
tained through a catheter attached to a Hamilton manometer; they are undamped. The 
coarse vibrations were caused by impacts on the catheter. 
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of the dye-dilution technique referred to 
in a previous section provides an indirect 
means of measuring this volume, accord- 
ing to a principle first correctly stated 
and then experimentally established by 
Hamilton and his school. However, the 
“central blood volume” thus measured 
has somewhat vague limits, and it in- 
cludes the volume in the left heart and 
that in a large part of the arterial tree. 
Furthermore, the error of the technique 
is of the order of 15 percent of the vol- 
ume measured; hence, variations of vol- 
ume amounting to 150 to 200 milliliters 
may not be significant. 

Concluding this long preamble on 
methodology, I now turn to the main 
theme of my article—the control of the 
pulmonary circulation in normal man. 


Control of 


Normal Pulmonary Circulation 


From the large body of previous work 
in animals, particularly in dogs, it was 
already evident at the inception of our 
investigation that the relationship be- 
tween pressure and flow in the pulmo- 
nary circulation was quite different from 
that in the systemic circuit. Although 
‘the stroke output of each ventricle is 
approximately the same, except for tem- 
porary differences, the mean pressure in 
the aorta is 6 times that in the pulmo- 
nary artery. This is an expression of a 
much higher viscous resistance to flow in 
the systemic circulation—a resistance 
located mainly at the arterioles, the 
walls of which are endowed with a thick 
and circular layer of smooth muscles. By 
contrast, the walls of the small branches 
of the pulmonary artery have only a very 
thin muscular media. 


Mechanical Factors 


From these anatomic observations, it 
might be expected that the influence of 
the activity of this thin muscular coat on 
the viscous resistance to flow in the small 
pulmonary arteries would be a relatively 
weak one. Moreover, if the vasomotor 
tone is weak, the part played by purely 
mechanical factors, such as variations in 
blood flow and blood volumes in con- 
trolling the pressure in the pulmonary 
artery, becomes proportionally more im- 
portant. 

However, the-effects of such mechan- 
ical factors are not simple. For instance, 
if the resistance to flow in the pulmonary 
vessels remained constant, then the pul- 
monary arterial pressure should be di- 
rectly influenced by variations in flow 
and by variations in left atrial pressure. 
Since, however, the whole vascular sys- 
tem is distensible, the resistance in the 
circuit is itself dependent on variations 
in distending pressure. Thus, an in- 
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Fig. 2. The first reported pressure pulses recorded in the pulmonary artery of man (9). 
The simultaneous tracings in the pulmonary artery and the right ventricle were obtained 
through a double-lumen catheter attached to the Hamilton manometer in a patient with 
severe hypertension. The scale is in millimeters of mercury. 


creased flow, or an increased left atrial 
pressure, will by itself increase the dis- 
tending pressures in the various pulmo- 
nary vessels, thus changing the geometry 
of the system by opening up new chan- 
nels, and thereby lowering the pulmo- 
nary vascular resistances. From this it 
follows that the relationships between 
pressure and flow in the pulmonary cir- 
culation should not be expected to be 
rectilinear. 

Indeed, it was soon apparent, from 
our studies, that there was not a linear 
relationship. For example, measure- 
ments made before and after pneumon- 
ectomy showed that the pressure in the 
pulmonary artery rose very little when 
the entire output of the right ventricle 
flowed through one single normal lung 
(15). Hence, the vascular resistance is 
strikingly dependent on the rate of flow, 
and the pulmonary vessels appear to be 
remarkably distensible within this range. 
Further support of this observation is 
provided by the relatively smali rise in 
the pulmonary arterial pressure which 
is associated with a large increase in pul- 
monary blood flow observed during 
exercise in normal subjects and in pa- 
tients with large left-to-right intracar- 
diac shunts. 

Beyond a certain point, however, in- 
creases in pulmonary blood flow cause 
greater increments in pulmonary arterial 
pressure, and this is presumably an in- 
dication of the shape of the curves which 
relate distending pressure to cross-sec- 
tional areas in the pulmonary vessels. In 
this respect, it is interesting to recall that 
Lilienthal and Riley have recently called 
attention to the relationship existing be- 
tween the critical level at which pressure 
in the pulmonary artery increases sig- 


nificantly and the maximum oxygen dif- 
fusing capacity, a function closely relate 
to the size of the total alveolocapillary 
interface (16). 

Our experiments on the effects of the 
normal respiratory cycle, positive-pres- 
sure breathing, and the Valsalva ma- 
neuver (17) showed also the mechanical 
results of altering the effective, or net 
distending, pressure in the pulmonary 
vessels. In addition, they revealed that 
the hemodynamic situation is further 
complicated by differential changes in 
the filling pressure and thereby in the 
stroke output of each ventricle. These 
results directed our attention to the im- 
portant notion of heterodynamism of 
both ventricles, which is particularly 
fruitful in the understanding of isolated 
ventricular failure. 


Vasomotor Factors 


Since remarkably wide variations in 
vascular resistance can normally occur 
in a purely passive fashion, the task of 
demonstrating the active part that the 
smooth muscles in the wall of the small 
vessels may play in its alterations be- 
comes very difficult. Nevertheless, we 
have knowledge of two agents which ap- 
pear to affect the resistance to flow in 
the pulmonary circulation by modifying 
the muscular tone of its vessels. These 
two agents are hypoxia and acetylcho- 
line. 


Hypoxia 


Our interest in hypoxia was stimu- 
lated by the observations of von Euler 
and Liljestrand, who in 1946 demon- 
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strated a rise in the pulmonary arterial 
pressure of cats breathing low concentra- 
tions of oxygen (18). In man, we were 
able to confirm this phenomenon in col- 
laboration first with Motley, Werk6, and 
Himmelstein (19). More recently, we 
established with Fishman, McClement, 
and Himmelstein that the rise of pres- 
sure in the pulmonary artery is associ- 
ated with some increase in the pulmo- 
nary blood flow, and we suggested that 
this increase in flow is not by itself suf- 
ficient to account for the change in pres- 
sure (4). 

Others have shown that the pulmo- 
nary wedge pressure in man and the left 
atrial pressure in animals and in man are 
not altered by hypoxia. There is, there- 
fore, very strong evidence that hypoxia 
causes pulmonary vasoconstriction. 

At what site has this vasoconstriction 
happened? We are not sure. How is it 
caused? We do not know. We assume 
that it arises directly or indirectly from 
the action of a low partial pressure of 
oxygen at some point in the body. Is it 
a local reflex activated at the level of 
the alveoli or of the pulmonary veins? 
Does it involve the autonomic system as 
a result of the stimulation of chemore- 
ceptors in the carotid body or the aorta? 
Is it due to a direct action of excessively 
hypoxic mixed venous blood in the pre- 
capillary segment of the pulmonary vas- 
cular bed? Is there some other vasocon- 
stricting substance liberated in the body 
under the influence of hypoxemia and 
carried by venous blood up to the lungs, 
or is such a substance activated in the 
pulmonary tissue itself under the influ- 
ence of local hypoxia? Does severe hy- 
poxemia cause a shift of blood from the 
systemic to the pulmonary circulation as 
a result of systemic vasoconstriction? 

Although we are in no way near to a 
final solution to this problem, there are 
observations which give a partial an- 
swer to some of these questions as far 
as man is concerned. In the first place, 
we have not been able to demonstrate a 
significant increase in central blood vol- 
ume under the influence of severe ar- 
terial hypoxemia. In the second place, 
we have studied the effect of hypoxia in 
a patient before and after he underwent 
extensive bilateral sympathectomy for 
Raynaud’s disease. The sympathectomy, 
which included the stellate ganglion, the 
upper three thoracic ganglia on each 
side, and the midcervical ganglion on 
one side, had no influence on the rise in 
pulmonary arterial pressure caused by 
hypoxia. Thus, we reached timidly the 
tentative conclusion that this effect is not 
mediated by the sympathetic system. 

Liljestrand (20) and von Euler (2/) 
pointed out that, if the pulmonary vas- 
cular resistance were regulated on a re- 
gional basis, by a purely local action of 
the alveolar and blood oxygen partial 
pressures, this action could provide an 
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Fig. 3. Effects of acetylcholine on the pulmonary arterial pressure in a normal man. 
Acetylcholine was given in a continuous infusion of the main pulmonary artery at the 
rate of 0.5 milligram per minute (shaded areas). (Left) The subject was breathing 21 
percent oxygen in nitrogen. (Right) The subject was breathing 12 percent oxygen in 


nitrogen. 


important mechanism for maintaining 
the most effective ratio of ventilation to 
perfusion throughout the lungs. To ex- 
amine this attractive hypothesis, several 
workers have studied the local effects on 
blood flow of a hypoxic gas mixture 
given to one lung in animals, and we 
have in association with Himmelstein, 
Fishman, and Fritts (22), made similar 
observations in man. The technique is 
difficult, because it includes the simul- 
taneous use of bronchospirometry, car- 
diac catheterization, and arterial cannu- 
lation. By means of this technique, the 
flow of blood through each lung can be 
separately measured. 

It was found that concentrations of 8 
to 10 percent oxygen in the inspired gas 
given to one lung caused no modifica- 
tion in the partition of flow of blood 
between the two lungs and no change in 
the pulmonary arterial pressure. Yet, 
giving a somewhat higher concentration 
of oxygen (12 percent) to both sides 
causes a considerable rise in pressure in 
the pulmonary artery. The role of a local 
viscerovascular reflex arising from the 
low oxygen tension in the alveolar gases 
has, therefore, been questioned. The pul- 
monary capillaries and venules, however, 
cannot be excluded as a site of origin 
for such a vasoconstricting reflex, since 
the calculated oxygen saturation of the 
pulmonary venous blood on the hypoxic 
side did not fall below the 80-percent 
level, which in bilateral experiments is 
the critical level for pulmonary hyper- 
tension. 

We have, however, four observations 


on the effect of giving concentrations of 
oxygen as low as 6 percent to one lung. 
Here the calculated pulmonary venous 
oxygen saturation fell below 80 percent. 
In three of these studies, there was no 
change in the partition of flow, as com- 
pared with the control period. In one of 
them, there was a diminution of flow to 
the hypoxic lung; suggestively enough, 
this is the only instance in which mixed 
venous blood and pulmonary venous 
blood had an identical oxygen saturation, 
and where, therefore, no oxygen uptake 
in the hypoxic lung could be measured. 
Further work with even lower oxygen 
concentration is in progress and may well 
resolve the discrepancy between some of 
our results in man and experiments on 
animals in which the giving of pure ni- 
trogen to one lung caused, indisputably, 
a diminution in blood flow on this side. 


Acetylcholine 


Here, then, the problem of the effects 
of hypoxia on the pulmonary vessels lies 
partly unsolved, and tantalizing. I turn 
now to the effects of acetylcholine on the 
pulmonary circulation. This drug, has 
been known, since the early experiments 
of Sir Henry Dale, to have a strong vaso- 
dilating influence throughout the sys- 
temic arterial tree. As far as the pulmo- 
nary circulation is concerned, however, 
reports on the effects of this preparation 
in animals have been contradictory. In 
normal man, we have found, in collabo- 
ration with Harris, Fritts, Clauss, and 
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Odell (23), that infusion of acetylcholine 
into the main pulmonary artery at a 
rate of 0.5 milligram per minute causes 
a slight questionable fall in pulmonary 
arterial pressure. When the pulmonary 
arterial pressure had been previously in- 
creased by hypoxia, however, the fall in 
pressure due to acetylcholine was very 
significant (Fig. 3), although the hypoxic 
stimulus was maintained. This fall in 
pressure in the pulmonary artery was as- 
sociated with no change in pulmonary 
wedge pressure. The cardiac output, 
which had increased as the result of hy- 
poxia, remained unchanged or rose 
slightly further. When given in these 
small amounts, acetylcholine had no 
effect on the systemic blood pressure or 
pulse rate, presumably because of its 
rapid rate of destruction in the blood 
stream. 

It seems fairly certain, therefore, that 
the action of the drug is limited to the 
pulmonary circulation, that this action 
is one of vasodilatation, and that the 
degree of vasodilatation is largely de- 
pendent, as one might expect, on the 
preexisting tone of the smooth muscles 
of the pulmonic vessels’ wall. As in hy- 
poxia, we do not know whether the site 
of action is in the precapillary, or the 
capillary, or the postcapillary segments 
of the pulmonary vascular bed. Again, 
as in hypoxia, we do not know through 
what mechanisms the drug acts. 

Although they left these questions un- 
solved, the experiments nonetheless have 
to their credit three important results. 
They revealed that, first, blood-borne 
substances can act directly on the wall 
of some segment of the pulmonary vas- 
cular bed, second, that the effects of 
hypoxia in causing both an increase in 
blood flow and a vasoconstriction can be 
neatly separated, and third, that the 
vasoconstriction associated with hypoxia, 
whatever the site of its action, can be 
reversed. 


Interplay of Factors in Disease 


Although I am here mainly concerned 
with the relative importance of mechan- 
ical and vasomotor factors in the pul- 
monary circulation of normal man, it 
might be of interest to dwell briefly on 
the question of how such factors are 
altered by disease. In certain diseases 
high pressure develops in the pulmonary 
artery, and this is associated with a high 
vascular resistance and thickening of the 
walls of the small branches of the pul- 
monary artery. The hemodynamics of 
such a natural experiment provide an 
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interesting contrast to those which hold 
good under normal conditions. The pul- 
monary artery pressure of these patients 
is found to be considerably more depen- 
dent on variation in flow and volume 
than it normally would be, and one may 
well ascribe this to a diminished dis- 
tensibility of the thickened pulmonary 
arterial branches. 

The results of experinients with sym- 
pathetic blocking agents in this group of 
diseases have led other workers to as- 
sign to the autonomic nervous system an 
important role in the control of the pul- 
monary circulation. I am inclined to be- 
lieve that there are other alternative 
explanations for the striking drop of 
pressure in the pulmonary artery follow- 
ing the use of these agents rather than to 
claim that it is the result of blocking the 
nervous supply to the pulmonary vessels. 
For instance, translocations of even small 
amounts of pulmonary blood following 
systemic vasodilatation could have the 
same effect in a poorly distensible pul- 
monary vascular bed. 


Conclusions 


To summarize our present knowledge, 
it can be said that we have acquired some 
understanding of the relations between 
pressure and flow in the pulmonary ves- 
sels of normal man. We know also that 
these relations can be influenced by me- 
chanical factors and by at least two 
chemical stimuli—hypoxia and _ acetyl- 
choline. However, the mechanism of ac- 
tion of these stimuli is but poorly under- 
stood. And, when we come to fit them 
into an integrated concept of the control 
of the pulmonary circulation, we are 
troubled by several doubts. 

The first doubt is how far such un- 
physiological concentrations of inspired 
oxygen and doses of acetylcholine throw 
any light on what happens under normal 
circumstances. The second is how to ex- 
trapolate into indefinite time the results 
from very short-term observations. The 
final doubt is whether these notions may 
be justifiably extended to the solution of 
physiopathological problems when the 
properties of pulmonary vessels and of 
the surrounding pulmonary tissue have 
been greatly altered. 

Now, what of the future? Perhaps the 
only incontestable prophecy that can be 
made is that advances in methodology 
and advances in understanding will go 
hand in hand. Any attempt to define the 
limitations of our present methods of 
measuring pressure, flow, and volume in 
the pulmonary circulation points auto- 
matically to the directions i which im- 


provements are at the moment~ being 
made. For pressure, our hope is for a 
reliable, pressure-sensitive head to the 
cardiac catheter. For flow, we look for 
a method of instantaneous measurement. 
For volume, we need some much more 
distinctive quantity than the central 
blood volume. 

As progress is made, more results will 
pour in. Let us, then, beware of the 
danger of seeking security for our con- 
cepts in the accumulation of facts. As 
the poet has said: 


“Knowledge is proud that it has 
learned so much, 

Wisdom is humble that it knows no 
more.” 
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C.-E. A. Winslow, 
Leader in Public Health 


With the death, on 8 January 1957, of 
Charles-Edward Amory Winslow, there 
came to a close a life that had been 
uniquely dedicated to the service of 
mankind. Winslow was regarded, na- 
tionally and internationally, as the elder 
statesman of the public health move- 
ment, a distinction he had _ earned 
through some 50 years of spirited and 
unremitting labor in the field of public 
health, including bacteriology, epidemi- 
ology, sanitary engineering, health edu- 
cation, industrial, mental, and social hy- 
giene, public health nursing, housing, 
and the economic aspects of medical 
care. The record of his research and ex- 
perience in these fields was set down in 
more than 600 books and papers, 63 of 
which have been published since his re- 
tirement (1945). He exerted a wide in- 
fluence, also, through his editorship of 
the Journal of Bacteriology and the 
American Journal of Public Health. 

For nearly 50 years Winslow’s advice 
in matters pertaining to global public 
health was sought by individuals and 
governments, both foreign and our own. 
He had responsible assignments with the 
U.S. Public Health Service, the League 
of Nations, the American Red Cross, 
and, most recently, the World Health 
Organization, whose work took him on 
several occasions to Geneva. 

Winslow was born in Boston, Massa- 
chusetts, on 4 February 1877. He held 
bachelor and master of science degrees 
from the Massachusetts Institute of 
Technology, an honorary master of arts 
degree from Yale University (1915), and 
a doctor of public health degree (1918) 
from New York University. During the 
10 years from 1900 to 1910, he served 
on the faculty of M.I.T., teaching sani- 
tary biology and serving as biologist-in- 
charge of the Sanitary Laboratory. It 
was in these early years that he was 
called on more than once to act as an 
expert witness in cases involving proper 
sewage disposal and pure water. Thus, 
he gave expert testimony in Chicago 
when that city had many long-drawn-out 
lawsuits concerned with the harmful 
effects of unpure sewage which found its 
way into the drainage canal, eventually 
to pollute the water supply in St. Louis. 

Winslow subsequently taught for one 
term at the University of Chicago and 
for 4 years at the City College of New 


York. In 1914-15 he was director of the 
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division of public health education, New 
York State Department of Health. He 
served concurrently, from 1910 to 1922, 
as curator of public health at the Amer- 
ican Museum of Natural History, New 
York City. In 1915 Winslow was ap- 
pointed the Anna M. R. Lauder pro- 
fessor of public health at the Yale Uni- 
versity School of Medicine and, for the 
next 30 years, brought increasing dis- 
tinction to Yale as he developed his de- 
partment, one of the first in the United 
States, into an outstanding “laboratory” 
for the trairiing of students, who flocked 
to him from many countries. During 
these years he also played a leading role 
in founding the Yale School of Nursing 
(1923) and in the creation of the New 
Haven Housing Authority, which he 
served as chairman from 1938 until his 
death. 

To give a picture of Winslow, the 
man and teacher, I should like to bor- 
row from his good friend, James Mack- 
intosh of London, who has written: 
“Winslow was a commanding figure, yet 
he never seemed remote, in spite of his 
noble and somewhat aristocratic appear- 
ance. In many ways one thinks of him 
as the ideal teacher-—eloquent, scholarly, 
and humane. He taught men and women 
of all ages and degrees of experience, at 
all levels, from the World Health As- 
sembly to the smallest classroom, with- 
out ever laying down the law. ... He 
pursued his subject—the health of the 
people—with a devotion that was pas- 
sionate in its intensity. Yet he never lost 
touch with reality, and most of his pub- 
lic health ideals were severely practical. 
...” [Lancet 272, 166 (19 Jan. 1957)]. 

It is impossible to contemplate Dr. 
Winslow’s enormous influence in devel- 
oping and shaping the field of public 
health without thinking also of Mrs. 
Winslow, the former Anne Fuller Rogers 
of Boston, one of his pupils, whom he 
married in 1907. In a tribute to William 
Thomson Sedgwick [J. Bacteriol. 6, 225 
(1921) ] Winslow acknowledged his great 
debt to his former teacher and wrote 
with discernment of Mrs. Sedgwick: 
“Mrs. Sedgwick not only gave her hus- 
band a rare personal devotion which 
made his health and comfort and the 
success of his career a constantly con- 
trolled motive, but her artistic taste and 
rich temperament kept a warmth and 
color in his life which made it impos- 


sible for Sedgwick ever to feel those lim- 
itations which sometimes accompany a 
life of intellectual concentration, limita- 
tions which Charles Darwin, for exam- 
ple, felt so pathetically in his later 
years.” Anyone who knew them will be 
struck by the aptness of this quotation 
to the Winslows themselves, for Mrs. 
Winslow was, from the first, completely 
absorbed in her husband’s work and 
shared with him its problems and satis- 
factions to a remarkable degree. 

Among the many honors that came to 
Winslow were the Sedgwick memorial 
medal of the American Public Health 
Association (1942), the W. Paul Ander- 
son medal of the American Society of 
Heating and Ventilating Engineers 
(1949), the Lemuel Shattuck medal of 
the Massachusetts Public Health Asso- 
ciation (1951), the Léon Bernard medal 
of the World Health Organization 
(1952), and the Mary Lasker award 
(1952). In 1947 a special number of 
the Yale Journal of Biology and Medi- 
cine was dedicated to him, its pages filled 
with contributions by his students and 
colleagues. And in 1952 the first Charles- 
Edward Amory Winslow lecture was 
given, under a lectureship established at 
Yale University through the gifts of his 
former students. 

In the official faculty minute prepared 
at the time of Winslow’s retirement from 
Yale, in 1945, there appears this sen- 
tence: “Obstacles are only stimulation 
for Winslow. He can use today’s structure 
for tomorrow’s scaffolding . . . ignoring 
minor obstacles as he climbs to the ideal 
others may only later understand.” One 
might enumerate here all the areas of 


’ public health to which Winslow con- 


tributed, but I would rather repeat his 
own definition of “public health,” since 
it outlines the broad aspects of the field 
which he tilled so widely: “Public health 
is the science and the art of preventing 
disease, prolonging life, and promoting 
physical and mental health and efficiency 
through organized community efforts for 
the sanitation of the environment, the 
control of community infections, . the 
education of the individual in principles 
of personal hygiene, the organization of 
medical and nursing service for the early 
diagnosis and preventive treatment of 
disease, and the development of the so- 
cial machinery which will ensure to every 
individual in the community a standard 
of living adequate for the maintenance 
of health.” This represents the “ideal 
others may only later understand” and 
which they may be even longer in achiev- 
ing. Toward establishing these liberal 
concepts—the sturdy scaffolding for to- 
morrow’s_ structure—Charles Winslow 
gave the devoted and vigorous service 
of a lifetime. 

Joun F. Futton 
Yale University School of Medicine, 
New Haven, Connecticut 
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News of Science 


Nuclear Test Petition 


Within a few days after Linus Pauling 
of California Institute of Technology re- 
leased his appeal for the cessation of nu- 
clear tests, a petition that bore the sig- 
natures of some 2000 American scientists 
[Science 126, 1190 (14 June 1957)], he 
was asked to testify before the Senate 
Internal Security Subcommittee. Sub- 
committee counsel Robert Morris told 
the press that Pauling would be ques- 
tioned in order to determine whether 
or not “communist organizations are be- 
hind” his petition. However, the sub- 
committee later agreed to postpone the 
hearing, which had been scheduled for 
18 June. 


Soviet Satellite 


Alexander Nesmeyanov, president of 
the Soviet Academy of Sciences, reports 
in a recent issue of Pravda that Soviet 
scientists “have created the rockets and 
all the instruments and equipment neces- 
sary to solve the problems of the artificial 
earth satellite.” Nesmeyanov said also 
that the first satellite launched by the 
Soviet Union would follow an orbit not 
more than a few hundred kilometers 
above the earth’s surface (a kilometer is 
roughly five-eighths of a mile). The 
Pravda article gave no date for the 
launching of the satellite; however, prep- 
arations have aimed at a target date 
sometime within the International Geo- 
physical Year. 


Free Drugs in New Zealand 


Because of the increased cost of free 
medicine, the New Zealand Government 
has ordered that smaller quantities be 
supplied in each prescription. The rise 
in cost has been sharp: in 1941, the first 
full year of the government’s medical 
program, the total amount for medicine 
was about $1.5 million; last year it cost 
about $12 million; and for the financial 
year just ended the bill will be at least 
$13.5 million. This final figure represents 
about $6 for every man, woman, and 
child. Expensive new drugs account for 
part of the increase; however, the pre- 
scription rate has now risen to an average 
of 5.3 per person. 


21 JUNE 1957 


Compton Laboratories at M.I.T. 


Massachusetts Institute of Technology 
has dedicated the Karl Taylor Comp- 
ton Laboratories, a new building for 
laboratories in electronics, nuclear sci- 
ence, and computation. There will be 
no restricted areas in the new laboratory 
building. 

Graduates of M_I.T. have contributed 
$3,135,000 toward a $6-million program 
to build the laboratory and a nuclear re- 
actor. Alfred P. Sloan, Jr., gave $1,030,- 
000. There is a penthouse for studying 
cosmic rays and radio waves on the roof 
of the five-story structure, which also 
houses the new I.B.M. 704 computer 
that the International Business Machines 
Corp. installed at a cost of $2,742,000 
as a contribution to research and edu- 
cation. 

Heading the three sections of the new 
facility are Philip M. Morse, director of 
the Computation Center; Jerome B. 
Wiesner, director of the Research Lab- 
oratory of Electronics; and Martin 
Deutsch, chairman of the directing com- 
mittee for the Laboratory for Nuclear 
Science. It will take most of the summer 
to move the three laboratories into their 
new quarters. 


New York Aquarium Dedicated 


The New York aquarium, which has 
existed only as a small collection of trop- 
ical fishes in the Bronx Zoo since the 
closing of the old aquarium at the Bat- 
tery in 1941, has been formally dedicated 
in its new $1.5 million quarters on the 
ocean front at Coney Island. The new 
building is the first stage of an even- 
tual $10-million facility that has been 
planned by the New York Zoological 
Society and the City of New York, 
which share equally in the construction 
costs. Construction of the later stages 
depends on private contributions, which 
are to be matched by the city. 

The new aquarium will specialize in 
brilliantly colored fishes and_inverte- 
brates of the tropical coral reefs and in 
large and spectacular marine mammals, 
birds, and reptiles. Several thousand 
specimens of approximately 200 species 
were in the aquarium’s tanks and out- 
door pools on dedication day. The ex- 
hibits are to be changed constantly as 


new collections arrive from the various 
distant lands with which the aquarium 
has made collecting and exchange ar- 
rangements. 

The end of one hall is devoted to a 
demonstration exhibit of the electric eel 
of South American fresh-water streams. 
Every half hour during the day and eve- 
ning the electric eels will be stimulated 
to give off discharges up to 600 volts. 
The discharges are registered on special 
lights and on an oscillograph. 

The main hall of the aquarium con- 
tains habitat tanks for sharks, coral-reef 
fishes, and invertebrates. Two of the 
largest tanks have been planted with 
artificial coral and marine vegetation. 
Visitors may hear what is going on in 
the tanks by means of “talking labels,” 
which are heard through headphones. 

Christopher W. Coates is director of 
the aquarium, and his staff consists of 
James W. Aiz, associate curator; Ross 
F. Nigrelli, pathologist; Myron Gordon, 
geneticist; Carleton Ray, assistant to the 
director; and Aage Olsen, superintend- 
ent. John Tee-Van is general director 
of both the zoological park and the 
aquarium. 


News Briefs 


A neutron physics section has been 
established in the Atomic and Radiation 
Physics Division of the National Bureau 
of Standards. The new section will be 
headed by Randall S. Caswell, who has 
been with the bureau since 1952. 

The Warner-Chilcott Laboratories has 
announced the integration of the com- 
pany’s microbiological research in its 
new laboratories at Morris Plains, N.J. 
The department of microbiology, di- 
rected by Benjamin S. Schwartz, is now 
composed of 21 scientists and assistants. 
The group that transferred from Nepera 
Chemical Company, Yonkers, N.Y., in- 
cluded Fred A. Barkley, director of the 
group at Yonkers. 

Representatives of science, industry, 
business, and education met in New York 
on 28 May to hear Henry T. Heald, 
president of the Ford Foundation, speak 
at the 150th anniversary dinner of John 
Wiley and Sons, Inc. 

* 

An animal health products depart- 
ment has been organized at Smith, Kline 
and French Laboratories, Philadelphia 
pharmaceutical firm. Samuel F. Scheidy, 
assistant professor of clinical veterinary 
medicine at the University of Pennsyl- 
vania, has been named veterinary medi- 
cal director. 

2 @ 
The General Electric Company has 
dedicated its new Vallecitos Atomic 
Laboratory, Pleasanton, Calif. 
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Archeology in Southeast Asia 


Archeologists working in a cave at 
Niah in the jungle of Sarawak, Borneo, 
have reached a layer of habitation dating 
back 10,000 years. A member of the re- 
search expedition, M. F. Tweedie, cu- 
rator of Singapore’s Raffles Museum, 
says that the finds of stone tools, pottery, 
matting, sea shells, and even the “left- 
overs” of a caveman’s dinner present new 
evidence of the migrations of prehistoric 
people to what now are the multitude of 
islands in the Indian and Pacific Oceans. 

The leader of the expedition, Tom 
Harrisson, curator of the Sarawak Mu- 
scum in the British Crown Colony on 
the west coast of Borneo, has suggested 
that the cave should be turned into a 
museum for archeologists, geologists, and 
students of Southeast Asia. He believes 
the Niah Cave could turn out to be a 
major contribution to the understanding 
of the evolution of man in Asia and the 
islands. 


Science on TV 


On or about 29 Dec. of this year CBS 
Television will present, with the coop- 
eration of the AAAS, a 1-hour program 
on the scientific advances that have taken 
place during 1957. In 1956 a similar 
program was prepared as part of a series 
of three telecasts that included a sum- 
mary of the year’s news events and a 
round-table report on world conditions. 

The aim of the new broadcast that is 
being planned is to present a balanced 
picture of important achievements in all 
fields of science, basic and applied, dur- 
ing 1957. Preliminary work in the gather- 
ing of story material has begun. The 
producers of the show would like to be 
informed about scientific advances that 
could appropriately be included, espe- 
cially developments that are recorded 
on motion picture film. Suggestions 
should be sent either to Raymond L. 
Taylor, AAAS, or to Michael Sklar, CBS 
Television, 485 Madison Ave., New 
York, N.Y. 


Patent Examiners 


The New York Patent Law Associa- 
tion reports that the Patent Office is still 
desperately in need of engineers and sci- 
entists to serve as patent examiners. The 
association reports that, while delays in 
the processing of patent applications in 
the Patent Office have been somewhat 
reduced during the past year, it still takes 
about 10 months before a new patent 
application is first examined, and an 
average of 314 years before a patent is 
issued. 

These delays create uncertainty about 
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the patent status of new products and 
processes and tend to slow down or de- 
fer their adoption by industry and their 
introduction to the public. This situation 
should be of general concern because it 
can handicap the larger corporation and 
can be critical for the individual inventor 
and the small businessman whose opera- 
tions revolve around patented products 
and processes. 

Men and women holding college de- 
grees in engineering or applied science, 
or a degree with a major in chemistry or 
physics, or with certain combined credits 
in these fields are eligible for appoint- 
ment as patent examiners, without ex- 
amination, upon application to the Com- 
missioner of Patents in Washington, D.C. 

Under the revised salary schedule the 
minimum starting salary is $4480 per 
year. Promotion to $5335 per year may 
be expected after 3 months’ service, 
based solely on ability and work per- 
formance. With as little as 6 months of 
professional experience in engineering, 
chemistry, physics, or patent law, the 
starting salary is $5335 per year, with an 
expected increase to $6250 9 months 
later. It is usual for an examiner to be 
earning $8215 annually within 5 years 
after graduation from college, with ad- 
ditional opportunities for promotion up 
to $13,760. 

The Patent Office during each of the 
past few years has been adding an in- 
creasing number of women to its staff 
of examiners, and the Patent Association 
stresses the fact that the Patent Office 
offers an unusually satisfying career for 
women with engineering or scientific 
backgrounds who wish to make full use 
of their training. 


Euler Anniversary 


Last month many of Europe’s leading 
scientists converged upon Basel, Switz- 
erland, to commemorate the 250th an- 
niversary of Leonhard Euler, founder of 
the modern study of analytical mathe- 
matics. In the University of Basel’s audi- 
torium, Swiss scientist Andreas Speiser 
reviewed Euler’s contributions. In addi- 
tion to his work in pure analytical mathe- 
matics, Euler introduced modern ab- 
breviations for trigonometric functions, 
put on paper the first complete treatises 
on calculus, and investigated the then 
obscure area of beta and gamma func- 
tions. 

Although mathematics was the field 
closest to his heart, Euler, like his con- 
temporary Goethe, explored a broad 
range of human knowledge. His studies 
included astronomy, hydrodynamics, op- 
tics, and music. 

Despite total blindness during his last 
years, and undiscouraged by a fire that 
destroyed his home and many valuable 


papers, he continued to send communi- 
cations to both the Prussian academy 
and the academy in St. Petersburg, 
where he had gone to live early in his 
life at the invitation of Catherine I. 
When he died in 1783, some 200 finished 
papers were found among his belongings. 


N.Y. Central Laboratory 


A $1-million research center that is 
equipped for work in atomic energy has 
been formally opened by the New York 
Central Railroad. This is probably the 
largest laboratory of its type for any rail- 
road. The laboratory’s findings should 
lead to more efficient operation of equip- 
ment. 


ICA-Michigan Atomic 
Advisory Group 


A consulting group designed to advise 
this country’s International Cooperation 
Administration on ways to promote the 
peaceful uses of atomic energy through- 
out the world has been established at 
the University of Michigan. The project, 
operating under a 2-year contract with 
ICA, is being administered by the uni- 
versity’s Memorial Phoenix Project of 
atomic research. 

William Kerr, associate professor of 
electrical engineering, has been named 
supervisor of the group, which will be 
made up of six faculty members em- 
ployed part-time on the contract. Later. 
special consultants from both on and off 
the campus will be called upon to as- 
sist in their particular fields, 

Kerr has recently returned from Thai- 
land, where he carried out the group’s 
first overseas assignment: to help that 
government prepare a proposal for a 
training and research program in the 
atomic energy field. This proposal will 
be submitted to the U.S. State Depart- 
ment for support under the “Atoms for 
Peace” plan. 

The following assignments will be 
carried out at the request of ICA’s Of- 
fice of Industrial Resources: (i) study 
the technical resources of the nations 
with which ICA is cooperating and rec- 
ommend types of atomic energy pro- 
grams technically and economically fea- 
sible for them; (ii) evaluate proposals 
from these nations for technical assist- 
ance and requests for equipment involv- 
ing training and research; (iii) prepare 
estimates on the cost of facilities for the 
establishment of radioisotope research 
and training laboratories; (iv) survey 
the possibilities of atomic power devel- 
opment in the cooperating nations; (v) 
help ICA missions abroad disseminate 
information on the practical uses of 
radioisotopes and radiation in industry, 
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medicine, agriculture, and other fields; 
(vi) prepare training materials for ICA 
programs; and (vii) brief U.S. repre- 
sentatives or delegations planning to at- 
tend international meetings or confer- 
ences. 

The new group will also take the initi- 
ative in suggesting programs or prepar- 
ing materials it thinks may be of value 
in ICA’s efforts to render technical and 
economic assistance to other govern- 
ments. The ICA has bilateral agreements 
to provide information and consulting 
service to 56 nations. 


IGY Annals 


Pergamon Press has announced publi- 
cation of the Annals of the International 
Geophysical Year, which will be the 
official journal of the IGY central com- 
mittee (CSAGI). The Annals will de- 
scribe the inception, the planning, the 
preparations, and the program of the 
IGY, and in due course the progress and 
some of the main results. 

Harold Spencer Jones will serve as 
general editor with the aid of an edi- 
torial advisory board that consists of A. 


'H. Shapley (world days), J. Van Mieg- 


heim (meteorology), V. Laursen (geo- 
magnetism), S. Chapman (aurora: and 
airglow), W. J. G. Beynon (ionosphere), 
Y. Ohman (solar activity), J. A. Simp- 
son (cosmic rays), A. Danjon (longitude 
and latitude), James Wordie (glaciol- 
ogy), G. Laclavére (oceanography), L. 
V. Berkner (rockets and satellites), V. V. 
Beloussov (seismology), P. Lejay (grav- 
ity measurement), and M. Nicolet (nu- 
clear radiation). 

It is anticipated that from four to six 
volumes of the Annals will be published 
during 1957 and 1958. Subscription rates 
are £6 or $17 per volume. Orders should 
be placed with Pergamon Press at either 
122 E. 55 St., New York 22, N.Y., or 4 
and 5, Fitzroy Square, London, W.1, 
England. 


Washington University 


Washington University (St. Louis) has 
announced a gift of $200,000 from the 
Anheuser-Busch Charitable Trust for 
construction of a new laboratory for re- 
search in cellular and molecular biology. 
An additional grant of $150,000 from the 
National Institutes of Health makes pos- 
sible completion of the building, which 
will be named the Adolphus Busch III 
Laboratory of Biology. Busch, who died 
of cancer in 1946, was president of An- 
heuser-Busch, Inc., from 1934 until his 
death. The new building is expected to 
be ready for occupancy late next spring. 

Simultaneously, the university an- 
nounced a new program of teaching and 
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research in biology that will emphasize 
close collaboration among biologists, 
chemists, and physicists. Two new mem- 
bers will be added to the faculty of the 
department of zoology and the School of 
Botany, for the new program is to be 
established as a joint activity in those 
departments with the cooperation of the 
departments of chemistry and physics. 

The program will encompass educa- 
tion and research in the general area in- 
volving life-processes of cells and the 
chemical and physical reactions which 
govern them. The area includes biologi- 
cal, chemical, and physical analyses of 
cellular processes such as inheritance, 
growth, differentiation, cel! division, and 
metabolism as related to higher animals 
and plants, microorganisms, and viruses. 
Plans for the the new program were 
made by a faculty committee headed by 
Barry Commoner, professor of plant 
physiology. 


Lipotropic Research 


The Lipotropic Research Foundation 
of New York will receive applications 
for grants-in-aid for 1958 until 15 Aug., 
with special attention being given to 
clinical studies. A request for applica- 
tion forms, which should include a 
short statement describing professional 
affiliations and experience, may be ad- 
dressed to the administrative secretary, 
Dr. L. Lipton, 26 Vark St., Yonkers 1, 
NY. 


Proposed Legislation 


Of the many bills introduced in Con- 
gress, some have a special relevance to 
science and education. A list of such bills 
introduced recently follows: 

HR 7465. Make the evaluation of rec- 
reational benefits, and fish and wildlife 
conservation, resulting from any flood 
control, navigation, or reclamation proj- 
ect an integral part of project planning. 
Smith (D Miss.) House Interior and In- 
sular Affairs. 

HR 7472. Amend Atomic Energy Act 
of 1954 to provide for establishment of 
an accelerated civilian atomic power 
program. Van Zandt (R Pa.) Joint 
Committee on Atomic Energy. 

HR 7621. Authorize Federal assistance 
to the states and local communities in 
financing a program of atomic and dis- 
aster shelters in the Nation’s schools. 
Edmondson (D Okla.) House Armed 
Services. 

HR 7741. Extend for 3 years the Hos- 
pital Survey and Construction Act. 
Knutson (D Minn.) House Interstate 
and Foreign Commerce. 

HR 7641. Amend section 27 of Min- 
eral Leasing Act of 25 Feb. 1920, as 


amended, in order to promote the devel- 
opment of coal on the public domain. 
Thomson (R Wyo.) House Interior and 
Insular Affairs. 

HR 7674. Amend Tariff Act of 1930 
by placing beta-ray spectrometers on the 
free list. Gubser (R Calif.) House Ways 
and Means. 


Scientists in the News 


Eight scientists and administrative 
officials of the U.S. Department of Agri- 
culture recently received Distinguished 
Service awards from the Secretary of 
Agriculture. Those honored were 

ROBERT P. BEACH, assistant dep- 
uty administrator for operations of the 
Commodity Stabilization Service, who 
has made important contributions to the 
management phases of agricultural ac- 
tion programs; 

JOSEPH A. BECKER, director of 
statistics for Foreign Agricultural Serv- 
ice, who has improved the statistical 
method employed in crop reporting; 

CALLIE MAE COONS, director of 
human nutrition research, who is noted 
for her leadership in national research 
programs that further nutritional health: 

ERIC ENGLUND, USS. agricultural 
attaché in London, England, who has 
helped to establish international wheat 
and sugar agreements and to create 
abroad a better understanding of Ameri- 
can agriculture; 

STANLEY B. FRACKER, assistant 
to the administrator of Agricultural Re- 
search Service, who has been with the 
department for 30 years, and who is well 
known for his work in international 
agricultural scientific affairs; 

RICHARD W. JACKSON, head of 
the fermentation section, Northern Utili- 
zation Research and Development Divi- 
sion, who directs a staff that has found 
new and economical methods for pro- 
ducing riboflavin, vitamin B,,, and other 
highly useful fermentation products; 

ROY W. LENNARTSON, deputy 
administrator of the Agricultural Mark- 
eting Service, who has helped to reduce 
Government farm surpluses by moving 
them into consumption through ex- 
panded distribution at home and abroad; 

RICHARD E. McARDLE, chief of 
the Forest Service, who has extended 
protection against forest fires to 20 mil- 
lion additional acres since he became 
head of the agency 5 years ago, and who 
has laid the groundwork for increased 
tree-planting under the soil bank pro- 


gram. 


EUGENE F. MURPHY, chief of 
prosthetic research and development for 
the Veterans Administration, will leave 
for Denmark in July under a Fulbright 
award. Murphy, who is stationed in New 
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York, will spend 6 months as lecturer 
and consultant at Denmark’s Society 
and Home for Cripples at Copenhagen. 
The society operates orthopedic hos- 
pitals and research and clinical facilities 
throughout Denmark. It also supports 
an international information center in 
prosthetics. 


The Institute for Advanced Study has 
announced the appointment of three 
new professors in its School of Mathe- 
matics: ARMAND BOREL, professor 
of mathematics at the Federal Institute 
of Technology of Ziirich; BENGT 
STROMGREN, director of the Yerkes, 
McDonald, and Royal Copenhagen Ob- 
servatories and Sewell Avery distin- 
guished service professor at the Uni- 
versity of Chicago; and ANDRE WEIL, 
professor of mathematics at the Univer- 
sity of Chicago. 


HENRI POLAK, until recently scien- 
tific attaché for the Netherlands Embassy 
in Washington, D.C., and Ottawa, Can- 
ada, has been appointed European rep- 
resentative for Atomics International, a 
division of North American Aviation, 
Inc. He will be stationed in the North 
American Aviation offices that have been 
established in Geneva, Switzerland. 


RALPH E. SNYDER has been named 
chief executive officer of New York 
Medical College, Flower-Fifth Avenue 
Hospital. He succeeds the president, J. 
A. W. HETRICK, who will retire. Het- 
rick, who served the institution for more 
than 40 years, has been president since 
1942 and will continue as consultant to 
the board of trustees. Snyder was ap- 
pointed dean in 1953 and will continue 
in this position. 


EVERETT C. OLSON, a paleontolo- 
gist, has been named chairman of the 
department of geology at the University 
of Chicago. Olson, who retains his posi- 
tion as associate dean of the Division of 
Physical Sciences, succeeds WALTER 
H. NEWHOUSE, chairman of the de- 
partment since 1946. Newhouse resigned 
his administrative duties to devote full 
time to ore deposit research. 


ROBERT L. THORNDIKE has been 
named head of the department of psy- 
chological foundations and services at 
Teachers College, Columbia University, 
effective in September. The department 
prepares students for private practice 
and for a wide range of psychological 
services in schools, colleges, and guid- 
ance centers. Thorndike joined Teach- 
ers College in 1936. 


FRANCES DENSMORE, specialist 
in American Indian music, last month 
celebrated her 90th birthday at her 
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home in Red Wing, Minn. She also ob- 
served the 50th year of her association 
with the Bureau of American Ethnology 
of the Smithsonian Institution. 

In the summer of 1907 Dr. Densmore 
became affiliated with the Bureau as a 
research associate for the study of Amer- 
ican Indian music. In the ensuing years 
she recorded on phonograph records 
some 2400 songs and prepared descrip- 
tive notes about each song. The records 
are now on deposit at the Library of 
Congress and are designated the Smith- 
sonian-Densmore Collection of Indian 
song recordings. She also wrote mono- 
graphs about the music and the Indian 
groups whose songs she recorded; these 
have been issued in some 20 publications 
of the Bureau of American Ethnology. 

Dr. Densmore is the author of numer- 
ous popular articles and shorter reports 
which appeared in professional journals 
and magazines for the general reader. 
While recording the songs, she collected 
hundreds of specimens of musical instru- 
ments. Her largest collection is in the 
Smithsonian’s National Museum. 

Dr. Densmore’s bulletin on Seminole 
music, issued by the Bureau of American 
Ethnology last year, proved so popular 
that a second printing was necessary. 
She has just finished correcting the page 
proof on a bulletin pertaining to the 
music of the Acoma, Isleta, Cochiti, and 
Zuni pueblos in the Southwest. 


Editor’s note: Dr. Densmore died on 
5 June just after this note had gone to 
press. 


R. PLATO SCHWARTZ, who has 
been on the University of Rochester 
Medical School faculty since 1926, will 
become emeritus professor of orthopedic 
surgery on 1 July. He will continue to 
direct a broad program of research in 
normal and abnormal walking and 
neuromuscular functions at the medical 
school’s Gait Laboratory. 


PHILLIP V. STONE, for 10 years 
an entomologist at the Wisconsin Alumni 
Research Foundation laboratories, has 
been named director of the insecticide 
division. He succeeds GEORGE 5S. 
KIDO, who is leaving on 1 July to ac- 
cept a position as director of product 
development with the West Coast divi- 
sion of O. M. Scott and Sons, Com- 
pany. 


ROGER D. REID has been named 
director of the Biological Sciences Divi- 
sion of the Office of Naval Research. 
He will continue as head of the divi- 
sion’s Microbiology Branch, a position 
he has held since 1948. Reid succeeds 
ORR E. REYNOLDS, who has become 
director of the Office of Sciences in the 
Office of the Secretary of Defense. 


H. CORWIN HINSHAW of Stan- 
ford Medical School, a specialist in chest 
diseases, flew to Moscow this month to 
speak before the U.S.S.R.’s sixth All- 
Union Congress on Tuberculosis on the 
“Present day treatment of tuberculosis 
in the United States.” He was the only 
American attending the meeting. 


CHARLES C. WINDING has been 
named director of the School of Chemi- 
cal and Metallurgical Engineering at 
Cornell University. He has been assistant 
director since 1947. Winding will suc- 
ceed FRED H. RHODES, who will re- 
tire on 1 July as director and as Herbert 
Fisk Johnson professor of industrial en- 
gineering. 


THOMAS G. PHILLIPS has been 
appointed emeritus professor, effective 
1 July. He has been professor of agri- 
cultural and biological chemistry at the 
University of New Hampshire for 32 
years, following 13 years in the depart- 
ment of agricultural chemistry at Ohio 
State University. 


Recent Deaths 


WILLIAMS B. CADWALADER, 
Philadelphia, Pa.; 80; retired chief in 
neurology of the University of Pennsyl- 
vania Hospital, former president of the 
American Neurological Association, and 
for 31 years president of the Philadel- 
phia Zoological Society; 1 June. 

FRANK L. HITCHCOCK, Los An- 
geles, Calif.; 82; emeritus professor of 
mathematics at Massachusetts Institute 
of Technology; 29 May. ; 

HARRY A. KNOX, Miami, Fla.; 82; 
retired head automotive engineer of the 
Army Ordnance Department, designer 
of automobiles, tanks, and other vehicles 
and inventor of equipment for them; 2 
June. 

BERTHA L. ROSENTHAL, Orange, 
N.J.; 65; one of the first women to re- 
ceive a degree in and to practice phar- 
macy; 1 June. 

JOHN W. STINSON, Pittsburgh, Pa.; 
former chief of the surgical staff of Pitts- 
burgh Hospital and regional governor of 
the American College of Surgeons; 28 
May. 

ISAAC G. SWOPE, Newton, Mass.; 
54; research electrical engineer with the 
Lincoln Laboratory of Massachusetts In- 
stitute of Technology; 3 June. 

JOSEPHINE E. TILDEN,’ Lake 
Wales, Fla.; 88; emeritus professor of 
botany at the University of Minnesota; 
15 May. 

CARL vom BAUR, New York, N. Y.; 
79; assistant engineer in the electrical 
section of the New York Board of Water 
Supply, inventor, and former engineer- 
ing company executive; 28 May. 
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Effect of “Tranquilizing” Drugs 
on Amphetamine Toxicity in 
Aggregated Mice 


In 1940, Gunn and Gurd reported that 
mice which were grouped with other 
mice were more susceptible to the excita- 
tory effects of amphetamine and allied 
drugs than were single mice (1). In 
1946, Chance reported experiments (2) 
investigating the relationship of “con- 
finement” and “aggregation” to amphet- 
amine toxicity. Mice that were crowded 
together were observed to die from much 
smaller doses of sympathomimetic 
amines than were mice in a less crowded 
environment, Amphetamine was particu- 
‘larly striking in this regard, the LD,, 
changing tenfold as a result of changing 
the population density. In a second paper 
(3), Chance further investigated the fac- 
tors contributing to variability in am- 
phetamine toxicity and concluded that 
“confinement” (that is, decrease in avail- 
able space per mouse) and “aggregation” 
(that is, presence of other mice) were 
the most potent variables, overshadowing 
such factors as strain of mouse, sex, 
body weight, hydration, noise, light, and 
temperature. 

It occurred to us that the agitated 
mouse in a crowded environment, suf- 
fering serious deleterious effects from the 
proximity of agitated mouse neighbors, 
resembled (albeit perhaps in a specious 
way) the agitated patients in a “dis- 
turbed ward” in a crowded state hospi- 
tal. Specious or not, a simple experiment 
seemed of interest, to see whether chlor- 
promazine (allegedly beneficial to the 
agitated patient) would benefit the agi- 
tated mouse (4). To provide a crowded 
milieu, mice were placed, three in a 
group, in cylindrical metal canisters 
whose bottoms measured 13 in.? in area. 


All technical papers and comments on them are 
published in this section. Manuscripts should be 
typed double-spaced and be submitted in duplicate. 
In length, they should be limited to the equivalent 
of 1200 words; this includes the space occupied by 
illustrative or tabular material, references and 
notes, and the author(s)’ name(s) and _ affilia- 
tion(s). Illustrative material should be limited to 
one table or one figure. All explanatory notes, in- 
cluding acknowledgments and authorization for 
publication, and literature references are to be 
numbered consecutively, keyed into the text proper, 
and placed at the end of the article under the 
heading ‘“‘References and Notes.’’ For fuller details 
see “Suggestions to Contributors” in Science 125, 
16 (4. Jan. 1957). 


21 JUNE 1957 


Reports 


A screen was placed on top to keep the 
mice from escaping. After approximately 
20 to 30 minutes in this situation, the 
mice were injected with racemic amphet- 
amine sulfate (Benzedrine sulfate solu- 
tion, SKF). Other mice were injected 
with amphetamine, but placed, one 
mouse to a pan, in ordinary rectangular 
enamel laboratory pans, measuring 104 
in.? in area and similarly covered with 
a screen. White male Swiss mice were 
used (obtained from Carworth Farms or 
Rockland Farms), each mouse usually 
weighing 20 to 30 g. Injections were 
made intraperitoneally in volumes of 0.1 
ml/20 g of body weight. Experiments 
were arbitrarily terminated at 4 hours 
after amphetamine injection, for only an 
occasional death occurred after this 
time. 

Our experiments confirmed Chance’s 
observations (see Table 1, I): The 
grouped animals showed an LD, ap- 
proximately one-eighth that of the indi- 
vidual animals (5, 6). 

We next simultaneously investigated 
the effects of sodium pentobarbital, so- 
dium phenobarbital, or chlorpromazine 
hydrochloride (given as Thorazine solu- 
tion, SKF) (7) administered 20 to 30 
minutes after the mice had been placed 
in the canisters, and followed in about 
30 minutes by amphetamine. All injec- 
tions were made intraperitoneally and 
in volumes of 0.1 ml/20 g of body 
weight. Pentobarbital sodium given prior 
to the amphetamine yielded no protec- 
tion to: either the grouped or individual 
mice (see Table 1, 2). After doses of 
phenobarbital of 50 mg/kg (which pro- 
duced no particular gross behavioral de- 
fect), a trend toward elevation of the 
amphetamine LD,. was seen (see Table 
1, J) in both the grouped and the single 
animals, Raising the dose of phenobar- 
bital to anesthetic levels conferred strik- 
ing and significant protection against 
amphetamine on the grouped mice, but 
provided no additional protection to the 
individual mice. For this protection, 
however, the mice paid a heavy price, 
in that they were obviously affected 
(ataxic, “sleepy,” and so forth) for 
many hours after the experiment and in- 
deed often on the following day. 

A dose of chlorpromazine (1 mg/kg) 
which was devoid of gross behavioral 


effect on the mice raised the LD,, of 
the grouped mice somewhat, without 
altering the LD,, for the in¢ividual mice. 
A larger dose of chlorpromazine (5 mg/ 
kg) raised the LD,, of grouped animals 
significantly and altered the LD,, of in- 
dividual animals only slightly (see Table 
1, I). It should be pointed out that, even 
with the higher dose of chlorpromazine, 
animals were not rendered unconscious, 
and the behavior of the surviving mice 
seemed essentially normal at the end of 
the experiment. In addition, these doses 
of chlorpromazine are well below the 
LD, of intraperitoneal chlorpromazine 
for mice (8), whereas in the case of 
phenobarbital a doubling of the 150- 
mg/kg dose results in deaths from the 
phenobarbital per se. 

We have also studied promazine hy- 
drochloride (used as Sparine solution, 
Wyeth (9) and reserpine (10), with the 
volume of injected solution and route of 
injection the same as previously de- 
scribed. Promazine seemed to be less ac- 
tive (by weight) than chlorpromazine 
in affecting spontaneous motor activity 
in the mice prior to amphetamine ad- 
ministration, and also less effective in 
preventing death from amphetamine (see 
Table 1, IJ). Because of the reported 
delay in onset of effect with reserpine, ex- 
periments were designed so that there 
was a 1- to 2-hour lag between pretreat- 
ment with reserpine and administration 
of amphetamine. Two doses of reserpine 


Table 1. LD» (+standard error) for am- 
phetamine (mg/kg) in grouped and single 
mice. The drug was administered intra- 
peritoneally. 


Pretreatment Grouped Single 


I 
14.84 6.7 


Control 
Pentobarbital 
10 mg/kg 16.0+ 7.9 118.1+ 3.5 
30 mg/kg 29.2+ 7.6 117.0+13.8 
60 mg/kg 26.2% 16 AZES 
Phenobarbital 
50 mg/kg 66.9+ 26.8 147.9+ 6.7 
150mg/kg 112.5+17.1 1354+ 7.5 
Chlorpromazine 
1 mg/kg 42.94+13.6 118.1+ 5.7 
5mg/kg 120.8+18.6 143.8+ 7.8 
II 
Control 31.1+ 6.6 
Chlorpromazine 
5 mg/kg > 150 
20mg/kg 141.7+26.5 
Promazine 
10 mg/kg 55.8 + 19.7 
20 mg/kg 68.8 + 18.7 
II 
Control 4.3 
Chlorpromazine 
5mg/kg 125.0+ 14.4 
Reserpine 
lmg/kg 108.3+19.8 
5 mg/kg 


96.5 + 21.5 
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were chosen, one which produced little if 
any effect per se on the mice (1 mg/kg) 
and one which made mice definitely 
“sleepy” and quiet (5 mg/kg). With 
both doses there was significant protec- 
tion against amphetamine for grouped 
mice (see Table 1, III). 

In all this work, it must be emphasized 
that arbitrary timing in drug administra- 
tion and termination of experiments has 
been employed. One could conceivably 
miss a “protective” effect of short dura- 
tion, and the superior performance of 
phenobarbital over pentobarbital might 
be explained on such a basis. On the 
other hand, pentobarbital deaths were 
seen on occasion within an hour after 
injection. Doses of pentobarbital larger 
than 60 mg/kg were not employed be- 
cause of the toxicity of this barbiturate 
at such levels. No attempt was made to 
improve the performance of pentobar- 
bital or promazine by using repeated 
doses of these drugs. 

It thus appears that the “single” ani- 
mals die with about the same frequency 
after administration of amphetamine 
whether they are “untreated” before- 
hand or “treated” with phenobarbital, 
pentobarbital, or chlorpromazine. On the 
other hand, phenobarbital, chlorproma- 
zine, or reserpine (in appropriate doses) 
afford definite protection to grouped ani- 
mals, and indeed transform the three- 
per-canister situation to what is, in es- 
sence (from the standpoint of mortality), 
a one-per-can situation. 

Louis LasaGna 

P. McCann* 
Division of Clinical Pharmacology, 
Department of Medicine, and 
Department of Pharmacology and 
Experimental Therapeutics, Johns 
Hopkins University School of Medicine, 
Baltimore, Maryland 
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Some Factors Affecting 
Fluorescence Maxima 


The recent widespread use of record- 
ing spectrophotofluorometers, such as the 
Farrand and Aminco-Bowman instru- 
ments, as well as the use of manual in- 
struments like the modified Beckman 
model DU (1), has resulted in a number 
of fluorescence maxima being reported 
in the literature. A recent paper (2) has 
brought to my attention the fact that 
not all investigators distinguish between 
“apparent” and “true” fluorescence 
maxima. An apparent maximum is one 
that is observed on a curve recorded di- 
rectly by the instrument, while a true 
maximum is one that is observed on a 
curve which has been corrected for the 
various factors affecting it. The purpose 
of this report is to suggest some of the 
factors that affect fluorescence maxima, 
together with techniques for their cor- 
rection, and to propose the usage of the 
terms true and apparent fluorescence 
maxima, The factors discussed should 
not be confused with those that affect 
quantum yield or relative intensity of 
fluorescence, which are adequately 
treated in a number of standard text- 
books (3). 

One factor which affects the fluores- 
cence maximum is the degree of over- 
lap between the long wavelength portion 
of the absorption spectrum and the short 
wavelength portion of the fluorescence 
spectrum. This factor is significant for 
a large number of compounds. If the 
fluorescence maximum lies to the short- 
wavelength end of the fluorescence spec- 
trum (as is the case with many dye 
molecules and aromatic hydrocarbons), 
a shift of this maximum will occur to- 


ward longer wavelengths as the result of 
unequal absorption at each wavelength. 
This phenomenon is concentration-de- 
pendent and decreases with dilution. 

Another factor is the relationship be- 
tween the recorder-pen response (re- 
corder time-constant) and the speed of 
the wavelength drive of the analyzer 
monochrometer. If the former is too 
slow or the latter is too rapid, the re- 
corder pen will not be able to register 
its maximum response at each increment, 
particularly if the fluorescence peak is 
sharp. With instruments in which the 
wavelength dial is driven by a multiple- 
speed motor, the importance of this phe- 
nomenon can be easily evaluated by com- 
paring curves recorded at different drive 
speeds. 

A factor that is often neglected is the 
variation of detector sensitivity with 
wavelength. Most detectors do not have 
linear response characteristics and thus 
are more sensitive to light of one wave- 
length than of another. If one is work- 
ing in the region of the spectrum where 
the response curve of the detector has a 
large slope (such as the region beyond 
470 mu, when using an R.C.A. 1P28 pho- 
tomultiplier tube), a considerable differ- 
ence between the true and apparent 
maxima can occur. (In my laboratory I 
have found that a difference of 15 to 20 
mw is not uncommon.) This factor is in- 
herent in every instrument, and compen- 
sation for it can be accomplished only 
by correction of the recorded spectrum, 
at each wavelength, for the response of 
the detector involved. This can be ac- 


Apporent Maximum 
A 


A(mp) 


Fig. 1. Effect of detector response on re- 
corded fluorescence curves. (A) Fluores- 
cence spectrum as recorded; (B) detector 
response curve; (C) corrected fluores- 
cence spectrum. 
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complished readily in the following man- 
ner. Figure 1A shows a fluorescence spec- 
trum recorded with a detector that has 
the response characteristic shown in Fig. 
1B. The true fluorescence spectrum (and 
hence true fluorescence maximum) is ob- 
tained by taking the product of 1A and 
1B at each point and is illustrated by 
Fig. 1C. The true and apparent maxima 
are marked appropriately and differ by 
7 mp. 

The naphthols provide an excellent 
illustration of this phenomenon. When a 
1P28 photomultiplier tube is used, the 
visible fluorescence maximum of 1-naph- 
thol, dissolved in concentrated sulfuric 
acid, is recorded at 528 mu. The value 
obtained for the maximum, when cor- 
rected as described in the foregoing para- 
graph, is 544 mu, a change of 16 mn. 
Likewise, 1-naphthol dissolved in 0.2N 
sodium hydroxide shows an apparent 
maximum at 486 mu, while the corrected 
maximum is at 500 mp. Also, 2-naphthol 
dissolved in 0.2N sodium hydroxide and 
0.1N sulfuric acid has apparent maxima 
of 424 mu and 357 mu, respectively, 
which, when corrected, give values of 
429 mu and 358 mu. In general, re- 
sponse curves provided by the manufac- 
turer of the phototube are sufficiently 
accurate, although for most precise re- 
sults the detector may be calibrated , by 
the National Bureau of Standards. 

Scattered light from the source of ex- 
citation can also affect the fluorescence 
maximum and is dependent on the spec- 
tral band-p»ss of the analyzer mono- 
chrometer. If the fluorescence of the so- 
lution is weak, scattered light from the 
source can be reflected from the solution 
into the analyzer. If this light is of the 
appropriate wavelensth (that is, if it is 
near the fluorescence maximum) it can 
cause a shift in the maximum recorded. 
The extent of this phenomenon can be 
readily checked by running blank solu- 
tions. 

The accuracy of the wavelength cali- 
bration of the analyzer monochrometer 
is very important in locating the fluores- 
cence maximum. The calibration can be 
checked with a low-pressure mercury arc 
or a hydrogen lamp (4). 

Another factor is the slit width (spec- 
tral band-pass) of the analyzer mono- 
chrometer, for if this is too large it is 
conceivable that a false maximum might 
be obtained. This is especially true if 
the spectral band-pass changes with 
wavelength, as it does for prism instru- 
ments. The effect of this factor can be 
evaluated by running spectra at increas- 
ingly smaller slit widths and noting any 
shifts in the maximum. 

A number of incidental factors can 
affect the fluorescence maximum. An im- 
purity in the sample material or the sol- 
vent would have an effect if the impurity 
present were fluorescent. Many materials 
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(such as benzene or alcohol) may con- 
tain traces of fluorescent impurities 
which could cause errors of this sort. It 
is often difficult to remove impurities 
of this type by conventional purifica- 
tion procedures. Fluorescence that re- 
sults from the solvent can be detected by 
use of a blank. 

A number of factors have been pre- 
sented in this discussion which influence 
the value for the fluorescence maximum 
of a given compound, recorded on a spe- 
cific instrument. If recorded curves have 
not been corrected, they are specific only 
for that particular instrument. However, 
they may -be reproducible from labora- 
tory to laboratory on an instrument of 
a given type, but this is not a sufficient 
criterion for a true maximum. It is there- 
fore proposed that these uncorrected 
maxima be called apparent fluorescence 
maxima and that only those which are 
corrected for the factors discussed in 
this report be labeled true fluorescence 
maxima, 

Davip M. Hercutes 
Department of Chemistry and 
Laboratory for Nuclear Science, 
Massachusetts Institute of Technology, 
Cambridge 
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Formation of Gibbsite 
Aggregates in Latosols 
Developed on Volcanic Ash 


The segregation of gibbsite on dehy- 
dration- into light-colored, irregular- 
shaped aggregates has been observed in 
certain Hawaiian soils which have de- 
veloped on andesitic volcanic ash occur- 
ring in the rain forest areas. These soils 
have been classified by Cline et al. (/) 
into the hydrol humic latosol soil group. 
These soils have been developed by the 
intense and rapid weathering of andes- 
itic. volcanic ash under a warm climate 
having a heavy rainfall ranging from 120 
to 350 inches with no season which can 
be considered dry. Under these condi- 
tions, the primary silicate minerals of the 
volcanic ash have decomposed, and 
many products of weathering have been 
leached from the soil. The free and rapid 
percolation of water has provided con- 
ditions favoring the removal of the re- 
leased soluble silica. The desilication has 


Table 1. Chemical composition of the 
light-colored aggregates of gibbsite formed 
on dehydration of soils of the hydrol 
humic latosol group. All figures are per- 
centages. 


Location SiO, Al,O, Fe,O, TiO, H,O 
Onomea 0.89 61.88 0.88 2.76 31.88 
Kaiwiki 0.72 63.03 1.20 3.02 33.09 
Hilo Sugar Co. 0.62 62.22 2.28 1.28 33.40 
Hakalau 0.90 61.60 2.08 4.52 31.52 
Pepeekeo 0.69 62.81 0.88 2.22 32.60 
Hilo Forest 

Reserve 0.58 63.30 0.90 1.22 32.89 
Average 0.72 62.46 1.37 2.50 32.55 


been accelerated by the organic acids, 
which are provided by the decomposi- 
tion of the mixed fern vegetation. 

The greatest development of the soils 
of the hydrol humic latosol group occurs 
on the beds of andesitic ash found on the 
slopes of Mauna Kea on the island of 
Hawaii. These soils are smeary, gelatin- 
ous clays which, upon dehydration, form 
a mixture of light- and dark-colored ag- 
gregates. The aggregates will not rehy- 
drate to form the clay but instead be- 
come very water-stable aggregates. The 
volume weight of these soils is extremely 
low, ranging from 0.1 to 0.7 and averag- 
ing approximately 0.5. The soils often 
contain from 60 to 65 percent water; 
however, they have formed a very stable 
land surface. 

The mineral and chemical composi- 
tion of typical soils of the hydrol humic 
latosol group has been reported by Ta- 
mura et al. (2). The major mineral con- 
stituents which were identified and esti- 
mated in this report (3) are as follows: 
gibbsite, 25 to 33 percent; allophane, 13 
to 26 percent; goethite, 10 to 34 percent; 
magnetite, 6 to 19 percent; and anatase, 
mica, silica, and quartz in minor 
amounts. 

On drying, these soils lose volume. In 
the process of drying, light reddish- 
brown mottles are formed by congealing 
gel-like structures which separate from 
the darker-colored matrix. On further 
drying, the light-colored areas form solid 
aggregates which feel gritty in the de- 
hydrating system. Finally, on complete 
dehydration, a mixture of light- and 
dark-colored aggregates is formed. The 
light-colored aggregates have been iden- 
tified as gibbsite, the trihydrate of alumi- 
num oxide, by chemical and differential 
thermal analysis. Tamura (4) has also 
confirmed this identification by x-ray dif- 
fraction procedures. The chemical com- 
position of the six separations of light- 
colored aggregates is given in Table 1. 
The average alumina content of the ag- 
gregates is 62.46 percent, and the aver- 
age water loss between 110° and 400°C 
is 32.55 percent. Only minor quantities 
of silica, iron oxide, and titanium oxide 
were found in these aggregates. 
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The dark-colored aggregates have a 
high content of silica, more than 20 per- 
cent, and also iron oxide, 30 to 40 per- 
cent. These aggregates are strongly mag- 
netic, thus providing a method of sepa- 
ration from the light-colored aggregates. 

The process by which the gibbsite ag- 
gregates are formed has not been estab- 
lished. The indications strongly suggest 
that the alumina has been precipitated 
from the percolating waters in the pores, 
cavities, and drainage channels occurring 
in the soil. The best evidence of this is 
the fibrous structures often found in these 
aggregates. The segregation of gibbsite 
into discrete aggregates may provide a 
means for its commercial development 
as a source of alumina. 

G. DonaLp SHERMAN 
Department of Agronomy and 
Soil Science, Hawaii Agricultural 
Experiment Station, Honolulu 
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Preparation and Properties of 
Antihuman Properdin Rabbit Serum 


A specific antiserum for properdin is 
desirable (i) as a tool for characterizing 
properdin and its interactions and (ii) 
for the possible development of quanti- 
tative immunochemical procedures for 
the measurement of properdin. In addi- 
tion, studies on the antigenicity of prop- 
erdin are necessary to determine whether 
heterologous properdins can be employed 
for in vivo experiments, 

Partially purified properdin (1000 
units/mg of protein nitrogen) was pre- 
pared from human serum as is described 
elsewhere (/) and was measured by the 
zymosan assay (1). 

Albino rabbits were given six to ten 
1000-unit injections of human properdin 
intravenously over a period of 10 to 14 
days. One to 3 months later they were 
given a single injection of 1000 units and 
were bled 2 to 4 days following this sin- 
gle injection. About 20 percent of the 
rabbits produced satisfactory antiserums. 

Serums were separated in the usual 
manner and were stored at — 70°C, Ali- 
quots of anti-HP were heated at 56°C 
for 1 hour (anti-HPA). Other aliquots 
of anti-HPA were incubated with 1 to 2 
vol of human serum deficient in proper- 
din (RP) for 1 hour at 37°C and then 
at 1°C overnight. The mixtures were 
centrifuged at 4000 rev/min for 1 hour 
at 1°C, and the supernatants [anti- 
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HP(A)] were stored at —70°C until 
used. Normal rabbit serum, antihuman 
gamma globulin rabbit serum and anti- 
human serum rabbit serum (Coombs) 
were treated in a similar fashion. 

For the measurement of antiproperdin 
activity, 0.2 ml of varying dilutions of 
antiserums were added to known amounts 
of either purified properdin or human 
serum of known properdin content. The 
mixtures were incubated at 37°C for 1 
hour and, in certain experiments, at 1°C 
overnight. The samples were then cen- 
trifuged at 4000 rev/min for 1 hour, and 
the supernatants were titered for proper- 
din and components of complement. 
Adequate controls, which included nor- 
mal rabbit serum, Coombs serum, and 
isotonic sodium chloride or buffer, were 
always run simultaneously. The antibody 
titers are expressed as the number of 
units of properdin inactivated or neu- 
tralized by 1 ml of antiserum. Thus, if 
0.2 ml of a 1/5 dilution of antiserum 
inactivated 5 units of properdin, the sam- 
ple was considered to contain antibodies 
capable of neutralizing 125 units of 
properdin per milliliter of serum. 

The results of numerous experiments 
on the serological properties of anti-HP 
are summarized in Table 1. It will be 
seen that the antibody to properdin was 
stable to heating at 56°C for 1 hour. 
Anti-HP and anti-HPA also formed pre- 
cipitates with fresh human serum and 
inactivated complement. However, ad- 
sorption of anti-HPA with RP (human 
serum deficient in properdin) removed 
all demonstrable complement-fixing and 
precipitating antibodies and provided a 
serum [anti-HP(A)] which appears by 
present criteria to inactivate properdin 


specifically. Preliminary experiments in- 
dicate that purified properdins from 
other species are also inactivated to vary- 
ing degrees by anti-HP(A). Normal rab- 
bit serum and several Coombs serums 
did not inactivate properdin. 

Table 1 shows that treatment of anti- 
HP(A) with purified properdin or prop- 
erdin-zymosan complexes (PZ) com- 
pletely removes the antibody to proper- 
din. Complexes formed from zymosan 
and heated serum, as well as zymosan 
alone, were ineffective. The specificity 
of properdin for the removal of antibody 
from anti-HP(A) and the lack of de- 
pendence on temperature for this re- 
moval further substantiate the concept 
that the substance in immune serum 
which inactivates properdin is a specific 
antibody to properdin. 

The results presented so far were ob- 
tained by measuring properdin in the 
zymosan assay. It is known that the 
properdin system inactivates certain vi- 
ruses (2) and phages (3), kills certain 
bacteria (4) and protozoans (5), and 
hemolyzes abnormal red cells (6). It 
seemed necessary to determine whether 
the anti-HP(A) employed in this study 
would also inactivate properdin in 
these systems. Accordingly, samples of 
anti-HP(A) were sent to the investiga- 
tors mentioned in Table 2 for evaluation 
of the activities of this antiserum. Their 
results are summarized in Table 2, which 
shows that these investigators employing 
different methods of assay for the meas- 
urement of properdin arrived at similar 
values for the antiproperdin potency of 
the anti-HP(A). 

The foregoing experiments (7) show 
that immunization of rabbits with puri- 


Table 1. The inactivation of human properdin by antihuman properdin rabbit serum. 


Units of Comple- 
properdin ment- Precipi- 
5 1 inactivated fixation eg 
— per with wit 
milliliter human human 
of serum serum 
Untreated antiproperdin rabbit 
serum (anti-HP) 200-300 +++ +H+ 
Anti-HP heated at 56°C for 1 
hour (anti-HPA) 200-300 +H-+++- +++ 
Anti-HPA adsorbed with RP 
[anti-Hp(A)]* 80-120 = - 
Anti-HP(A) adsorbed with 
properdin+ - - 
Anti-HP(A) adsorbed with 
properdin-zymosan complex} - * 
Anti-HP(A) adsorbed with 
zymosan 80-120 
Antihuman y-globulin or anti- 
human serum rabbit serums§ + to H+  +to+++ 


Normal rabbit serum 


* 1.5 ml of RP (human serum deficient in properdin) per milliliter of anti-HPA. 
+100 units of purified human properdin per milliliter of anti-HP(A). 


+ Complex was formed from 20 mg of zymosan and 10 ml of fresh human serum. Complexes formed from 


heated serum were ineffective in adsorbing antiproperdin. 
§ Different Coombs serums varied in their ability to fix complement or to form immune precipitates. 
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Table 2. Comparison of the activities of antihuman properdin rabbit serum in different 


systems that require properdin. 


Method 


Inactivation of C’3 in zymosan assay (1 ) 
Inactivation of C’3 in zymosan assay (9) 
Hemolysis of PNH erythrocytes (6) 


Bactericidal activity against Sh. dysenteriae (4) 


Inactivation of coliphage, T2 (3) 


fied human properdin, under appropri- 
ate conditions, results in the appearance 
in their serum of antibodies which inac- 
tivate properdin. This suggests that the 
use of heterologous properdin in experi- 
mental animals or patients may be un- 
desirable because of its antigenicity. 

Antihuman properdin rabbit serum is 
stable to heating at 56°C for 1 hour; it 
inactivates properdin almost instantane- 
ously at either 37°C or 1°C; and its 
antiproperdin activity is removed by ad- 
sorption with purified properdin or prop- 
erdin-zymosan complexes (PZ) but not 
by human serum free of properdin (RP) 
or by zymosan. The antiserum after ad- 
sorption with RP appears to inactivate 
properdin specifically. Such adsorbed 
serums do not inactivate complement or 
its components, nor do they react visibly 
when added to untreated human serum 
or purified properdin. Either the anti- 
body content of the serums is too low to 
give a visible precipitate with properdin 
or antiproperdin is a nonprecipitating 
antibody. Isliker (8) was unable to de- 
tect the formation of any bands in the 
Ouchterlony agar diffusion technique 
with mixtures of anti-HP(A) and 
human serum. However, work being con- 
ducted with E. R. Arquilla shows that 
human red cells which have been coupled 
to purified properdin by diazotization 
are agglutinated by antiproperdin rabbit 
serum but not by normal rabbit serum 
or by antihuman gamma globulin or anti- 
human serum rabbit serums. Hemagglu- 
tination is inhibited by properdin and 
serum reagents containing properdin. 
This suggests that hemagglutination in- 
hibition reactions may eventually be em- 
ployed for the detection or quantitative 
measurement of properdin. 

It is encouraging that five different 
laboratories employing four different 
means of measuring properdin were in 
agreement on the antiproperdin activity 
of the serum [anti-HP(A)] furnished 
them (Table 2). Thus, antiproperdin 
antibodies inhibited the bactericidal, 
virus-inactivating, hemolytic, and C’3 
inactivating properties of normal serum 
or human properdin in a similar manner. 
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Units of 
properdin 
Investigators inactivated 
by 1 ml of 
anti-HP(A) 
This laboratory 80-120 
H. Isliker 60- 80 
C. F. Hinz, Jr. 80-120 
R. J. Wedgwood 100-200 
H. Van Vunakis, 
J. L. Barlow, 
and L. Levine 


100-200 


The availability of antiproperdin 
serums should help in the characteriza- 
tion and measurement of properdin and 
in the clarification of the nature of the 
interactions of the properdin system with 
various infectious agents, red cells, and 
polysaccharides. 

Louis PILLEMER 
Cart F. Hinz, Jr. 
Leona Wurz 
Institute of Pathology and Department 
of Medicine, School of Medicine, 
Western Reserve University, 


Cleveland, Ohio 
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Graded Collodion Membranes for 
Separation of Small Molecules 


In the course of doing work on a 
problem in protein chemistry, it became 
apparent to us that it would be useful to 
have membranes that could make separa- 
tions between molecules that are smaller 
in molecular weight than 30,000. The 
preparation of membranes of graded po- 
rosity in the range of pore sizes above 
those we were interested in had already 
been worked out in detail (1). However, 
there has been no detailed study of the 
preparation of membranes with graded 
porosity in the lower range of pore sizes. 


As early as 1915, Brown (2) showed 
that dried collodion membranes swelled 
when they were placed in solutions of 
ethanol and water: the higher the con- 
centration of ethanol, the greater the de- 
gree of swelling, and, hence, the greater 
the porosity of the membrane. However, 
this idea has never been followed up to 
any extent, and very little use has been 
made of it. The purpose of the present 
work (3) has been to make a detailed 
study of the method of Brown in an 
effort to make the desired graded col- 
lodion membranes under carefully con- 
trolled conditions. The procedure that 
we have found suitable for the repro- 
ducible preparation of such membranes 
is as follows. 

Collodion membranes are cast accord- 
ing to the procedure described by Gregor 
and Sollner (4). Collodion solution is 
poured in succession over six rotating 
test tubes that have been specially pre- 
pared for this purpose (5). The tubes 
each have a 2-mm hole in the bottom 
which has been sealed by allowing a drop 
of caramelized sugar to harden in the 
hole. 

Three minutes after the first layer is 
placed on the tubes, a second layer is put 
on in exactly the same way as the first. 
The resulting two-layer films are allowed 
to dry on the rotating tubes for at least 
30 minutes. The tubes can then be re- 
moved from the casting apparatus and 
allowed to stand at room temperature 
for about 6 hours or until they are com- 
pletely free of solvent. They can stand 
longer at this point; however, it is best 
to remove the membranes from the tubes 
within 1 day after casting. 

To remove the membranes from the 
tubes, the tubes are placed in water at 
room temperature for 2 hours. This al- 
lows the caramelized sugar in the hole at 
the bottom of the tubes to dissolve com- 
pletely and also allows the membrane 
to become saturated with water. If flat 
membranes are desired, they may be cut 
off the tubes with a sharp knife. If bag- 
shaped membranes are desired, they can 
sometimes be obtained by slipping the 
membranes off the tubes after the soak- 
ing in water. When the membranes do 
not loosen and come off after this treat- 
ment, the tubes with the membranes still 
on them are placed in 70 percent ethanol 
for 1 to 2 hours. They are then put back 
in water and, after 2 or 3 minutes, the 
membranes may be slipped off the tubes. 
After the membranes have been removed 
from the tubes, they are allowed to dry 
again at room temperature. Drying is 
continued until no water droplets are 
visible. 

The next step, which results in the 
grading of the porosity, is to place the 
dried films in varying concentrations of 
ethanol. Our ethanol solutions have been 
prepared as follows: An 85-percent 
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Fig. 1. Permeation of solutes through collodion membranes previously swelled in ethanol- 


water solutions. 


ethanol solution is made by mixing 85 
ml of absolute ethanol (water-free) with 
15 ml of water; a 95-percent ethanol 
solution consists of 95 ml of ethanol and 
5 ml of water, and so forth. The mem- 
branes are kept in the ethanol solutions 
for 3 hours, preliminary experiments 
showing that the degree of swelling 
changes very little after this time. They 
are then placed in water until they are 
used. 

The determination of the degree of 
porosity of the membranes was carried 
out, for the most part, by measuring the 
rate at which solutes of various sizes 
diffused through the membranes. In this 
way, we would know directly whether or 
not a certain degree of swelling was suit- 
able for a particular separation. 

A solution containing the solute to be 
tested was placed inside a bag-shaped 
membrane (12 by 100 mm), and water 
was placed outside. The membrane with 
solution was placed in a 25- by 100-mm 
test tube containing 20 ml of water. It 
was then placed in a thermostat at 
25.1°C, and the concentration of the 
solute which appeared in the outside 
solution was determined after 6 hours. 
From the initial volumes and concentra- 
tions in the two compartments, the equi- 
librium concentration was known. From 
the concentration in the outside solution 
at 6 hours, the percentage of the equi- 
librium value was calculated. A sum- 
mary of results we have obtained using 
this procedure is shown in Fig. 1. 

The curves in Fig. 1 are quite repro- 
ducible if such variables as membrane 
thickness and swelling conditions are con- 
trolled carefully. For example, in a given 
series, ten 90-membranes tested with urea 
gave an average value of 63.4+2.5 per- 
cent equilibration. The variation from 
series to series, however, is not quite as 
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good. When a particular point on one 
of the curves is checked with new col- 
lodion solutions, new reagents, and so 
forth, the variation may be as much as 
15 to 20 percent from the original value. 

For membranes swelled in 94-percent 
ethanol and higher concentrations, we 
have used ultrafiltration as a method of 
characterization. Ultrafiltration of solu- 
tions being tested was carried out with 
the 12- by 100-mm membranes accord- 
ing to the technique of Clegg (6). The 
membranes were placed in nylon bags 
which were then suspended in 15-ml cen- 
trifuge tubes. When centrifugation was 
carried out at 1000 to 1500 rev/min, 
liquid collected at the bottom of the 
tube, the rate depending on the porosity 
of the membrane. The resulting liquid 
was then tested for solute. 

Using this procedure, we found that 
the 94-percent membranes just held back 
lysozyme, the 96-percent membranes just 
held back egg albumin, and the 97-per- 
cent membranes just held back serum 
albumin. This is about the upper limit 
in porosity that can be obtained with 
this method. Membranes swelled in 98- 
percent ethanol for 30 minutes are very 
weak, and 99-percent ethanol dissolves 
the film completely in a very short time. 

To test these membranes further, sepa- 
rations of two different substances by 
dialysis have been attempted by placing 
a solution of the two substances inside a 
given membrane and water outside. 
With a membrane swelled in 90-percent 
ethanol and urea and sucrose as the so- 
lutes, it was found that in 36 hours the 
urea concentration was reduced to 10 
percent of its original value, while the 
sucrose concentration was unchanged. 
With a membrane swelled in 87.5-per- 
cent ethanol and urea and glucose or 
urea and the tripeptide, glycylglycylgly- 


cine as the solutes, it was found that 
when the urea concentration was re- 
duced to 5 percent of its original value, 
there was a 10 to 15 percent loss of the 
larger solute in the dialyzate. In these 
instances when the ratio of the molecular 
weights of two solutes is as low as 3/1, 
a complete separation is not obtained. 
Nevertheless, such separations could still 
be practical, especially if fractional dialy- 
sis were employed. Craig and King (7) 
have recently shown that fractional dialy- 
sis with cellophane membranes can be 
quite useful in estimating the size and 
homogeneity of unknown solutes. The 
availability of a series of graded mem- 
branes covering the smaller solute range 
should make this technique even more 
useful. 

We have made practical use of these 
membranes in the separation of salts 
from low-molecular-weight proteins and 
polypeptides by means of electrodialysis. 
In addition, we have been able to make 
studies on the equilibrium dialysis of 
solutes which diffuse through the conven- 
tional dialyzing membranes (8). 

Cartes W. Carr 

DaniEL ANDERSON 

Irvine MILLER 

Department of Physiological Chemistry, 
Medical School, 


University of Minnesota, Minneapolis 
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Liver Catalase and Tumor ‘ 
Inhibition by Urinary Extracts 


The influence of tumor growth on the 
liver catalase content has been noted by 
many workers; in particular, Adams (/) 
has reported on the changes in this en- 
zyme that follow the injection into 
mice of homogenized sarcoma-37 tissue. 
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Within about 4 days, the liver catalase 
was found to diminish rapidly—a fall 
which was not characteristic of tumor 
growth (2)—and then to rise almost to 
the original normal value. Later a some- 
what more gradual reduction was ob- 
served, coincident with the growth of the 
established tumors, the effect being more 
marked in male animals. In view of the 
afore-mentioned findings, tumor inhibi- 
tory extracts of urinary concentrates were 
examined also for their effect on the de- 
pression of liver catalase produced by 
the growth of sarcoma-37 tumors in in- 
bred male albino mice. 

For the preparation of the extracts, 
acidified tenfold concentrates of pooled 
human male urine were treated with 
absolute ethanol in amounts equal to 
one-half of their volumes; the resultant 
precipitates were discarded, and the fil- 
trates were concentrated seven to eight 
times under reduced pressure; then fur- 
ther equal volumes of ethanol were 
added. Again, the precipitates that re- 
sulted from the incorporation of the 
ethanol were filtered off and discarded; 
the evaporation of the solvents from the 
filtrates, under reduced pressure, was 
continued in these instances to approxi- 
mately a 15-fold concentration. From 
these residues it was difficult to distill 
any more water. : 

The additions to the viscous brown 
residues of absolute ethanol (of half the 
volumes previously employed for precipi- 
tation) resulted in solutions that con- 
tained most of the urinary solids; these 
were repeatedly extracted with ether. 
Evaporation of the ether and ethanol 
from the bulked extracts provided very 
thick oils, which constituted one part of 


_ the extracts under investigation. 


Further tumor inhibitory material was 
obtained, from the small, aqueous resi- 
dues that remained from the ether ex- 
tractions, by a third treatment with equal 
volumes of absolute ethanol. The re- 
sultant precipitates were again discarded, 
and the filtrates were evaporated to dry- 
ness, under reduced pressure, to yield 
the other parts of the combined urinary 
fractions that were employed. 

The total dark brown, gummy mate- 
rial thus extracted was brought into 
aqueous solution by the addition of ex- 
cess 5N sodium hydroxide, at room tem- 
perature. The dialysis of these solutions 
was accomplished in Visking synthetic 
cellulose casings against running tap 
water for 3 hours, during which time 
much water entered the casings. The 
products remaining within were then 
concentrated, under reduced pressure, 
to volumes suitable for their homogene- 
ous incorporation into sufficient rat cake 
to provide a daily ration of 2.5 g per 
mouse (3); this amount was also given, 
unadulterated, to the contrel animals. 
In each experiment, the average daily 
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mouse dose of these urinary fractions 
corresponded to the amount excreted in 
400 ml of freshly voided, pooled male 
urines. 

For the observation of the variations 
in the liver catalase levels, groups of 
from 4 to 6 control mice and from 5 to 
7 experimental mice (all 6 weeks old at 
the beginning of the study) were sacri- 
ficed at intervals of 2 to 3 days (exclud- 
ing weekends), commencing from a date 
6 days after implantation of small frag- 


ments of actively growing sarcom: 37 
tissue. Enzyme estimations on the -iver 
homogenates were carried out in dupli- 
cate by the titration method of Adams 
(1), but 0.042M hydrogen peroxide in 
phosphate buffer pH 6.8 was used, in 
order that the fraction of the substrate 
destroyed should not be unduly high. 
Units of catalase action were calculated, 
as by Adams, in relation to liver nitro- 
gen. Tumor areas were derived from the 
product of two diameters of the tumors 


Table 1. Liver catalase levels in inbred male albino mice bearing growing sarcoma-37 
transplants, during oral treatment with urinary extracts. (Tumor areas are calculated 
from the product of two diameters of the tumor, taken at right angles. Liver catalase was 


measured by the method of Adams, /.) 


Days Controls Treated mice 
Beer Avg. tumor Liver Avg. tumor Liver 
area catalase area catalase 
inoculation (mm?) (units) (mm?) (units ) 
Experiment 1 
0 0 06 0 106 
7 20 89 20 75 
o> 41 82 
10-11 101 58 47 
i215 90 82 
14-15 220 55 
Experiment 2 
0 0 101 0 101 
7 24 89 15 102 
8- 9 43 85 27 103 
10-11 66 72 40 
100 
14-15 126 60 80 85 
16-17 148 +4 106 
18 55 
Experiment 3 
0 0 95 0 95 
Gt 11 90 8 106 
8- 9 32 72 22 116 
10-11 60 65 38 105 
12-13 100 65 88 
14-15 130 43 65 70 
16-17 155 41 77 
Experiment 4 
0 0 95 0 95 
11 90 83 
8- 9 32 72 14 124 
10-11 60 65 18 
52-23 100 25 78 
14-15 130 43 40 85 
16-17 155 41 56 96 
Experiment 5 
0 0 99 0 99 
G7 17 94 13 92 
8- 9 38 75 31 103 
10-11 64 81 50 90 
| 109 76 
14-15 150 43 70 77 
16-17 201 29 83 57 
Experiment 6 
0 0 99 0 99 
le 17 94 17 101 
8- 9 38 75 26 108 
10-11 64 81 51 
12-13 109 85 85 
14-15 150 43 88 82 
16-17 201 
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at right angles, measured with calipers. 

From Table 1 itis apparent that the 
subcutaneous implantation of sarcoma- 
37 fragments into inbred male albino 
mice has resulted in a pronounced effect 
on their average liver catalase levels. 
From the sixth day after tumor inocula- 
tion, the enzyme content in the controls 
was progressively reduced to a marked 
extent, while the growth of the estab- 
lished tumors was steady and rapid. 
However, this depression of liver cata- 
lase was prevented, in large measure, by 
the oral administration of the urinary 
fractions, and, at the same time, the 
growth of the sarcoma-37 transplants was 
appreciably inhibited. 

Of the smaller acidic molecules ex- 
tracted from the urinary concentrates, 
many would have been able to pass 
through the dialysis membranes as their 
sodium salts, while proteins and similar 
large molecules would either have been 
precipitated by the additions of ethanol 
or else adsorbed upon the resultant pre- 
cipitates. It might therefore be expected 
that the range of molecular weights con- 
tained in the extracts employed for these 
initial investigations would be restricted 
to comparatively narrow limits, although 
they were undoubtedly chemically di- 
verse in nature, 

Constance B. Brown 
C. L. WALTERS 
Hosa Research Laboratories, 
Sunbury-on-Thames, Middlesex, 
England 
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Water Taste in Phormia 


The chemosensory hairs on the label- 
lum of the blowfly Phormia regina have 
been studied extensively. Behavior stud- 
ies indicate that there are at least two 
modalities of sensation: acceptable and 
unacceptable (J). Anatomical investiga- 
tions have shown that there are two 
neurons associated with the receptor site 
at the tip of the hair (2), Electrophysio- 
logical techniques have demonstrated 
that the two neurons are differentially 
affected by salt and salt-sugar mixtures 
in water solution (3). Efforts to record 
the electric response to distilled water 
and to pure sugar solutions have been un- 
successful. These responses must be 
found in order to work out a complete 
theory of chemoreception in Phormia. 

The present method of recording nerve 
discharges from single hairs makes it pos- 
sible to study the response to distilled 
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Fig. 1. (A, B) Response of a long hair to 
distilled water. (C) Response of a long 
hair to 0.1M d-fructose. This hair had no 
response to distilled water; (D) Response 
of a long hair to 0.1M d-fructose. This 
hair had a response to distilled water simi- 
lar to A. In all records the time marks are 
0.2 sec, and the voltage calibrations are 
200 pv. 


water and to many types of sugar and/or 
salt solutions (4). Basically, this method 
is a refinement of the earlier techniques, 
in which a 50-w glass capillary, filled 
with the stimulating liquid, is brought 
into contact with the tip of the hair. A 
silver-silver chloride wire, in contact with 
the stimulating liquid and one input lead 
of the preamplifier, allows the capillary 
to be used as the recording electrode. 
The indifferent electrode is an uninsu- 
lated silver-silver chloride wire, which 
is inserted into the proximal end of the 
detached labellum of the fly. 

Because of the very high resistance 
(about 102° ohms) of the recording elec- 
trode when it is filled with distilled 
water, a high impedance, negative ca- 
pacitance preamplifier, designed by Mac- 
Nichol and Wagner, was used (5). The 
output of this was fed into a conventional 
direct-current amplifier and oscilloscope 
for observation and photography. The 
response was occasionally recorded on 
magnetic tape, which was later played 
back and displayed on the oscilloséope 
for photography. 

From behavior studies it is known that 
distilled water will produce a positive 
feeding reaction in a thirsty fly. The 
electric response to distilled-water stim- 
ulation consists of large and small im- 
pulses intermixed, with a high initial rate 
of discharge, as is shown in Fig. 1A. 
Adaptation to a lower frequency is rapid 
and at a different rate for each of the 
two neurons, as can be seen from a com- 
parison of A and B in Fig. 1. These are 
portions of the same record, in which 30 
seconds have elapsed between A and B. 
The final frequency of the small impulse 
may become zero in many cases. This 
response is similar to that obtained from 
a dilute salt-sugar solution. The character 
of the response is similar among hairs of 


the same type on the same labellum but 
varies from fly to fly. These variations 
seem to be dependent on the age and 
nutritional state of the fly. Experiments 
to explore this relationship are now in 
progress. Water-satiated flies may have 
little or no response to water—a single 
impulse every 5 or 10 seconds. 


The response to a pure sugar solution 
may show a discharge from only one 
neuron or from two neurons, as is shown 
in Fig. 1C and D. In cases where only 
one neuron discharges, there is little or 
no response to stimulation by distilled 
water alone. A two-neuron response to 
pure sugar solution is usually found in a 
hair where there is a vigorous water re- 
sponse. This suggests that the sugar stim- 
ulates only one neuron and that the dis- 
charge of the second neuron is from the 
stimulation by water. In this way, the re- 
sponse to any solution can be analyzed 
into two parts: (i) the response to water 
and (ii) the response to the solute. Of 
course, if the hair has little or no re- 
sponse to distilled water, then its re- 
sponse to a solution will be almost en- 
tirely attributable to the solute. The 
question of whether or not the water 
stimulation sums linearly with that of the 
solute is being investigated in detail for 
different types of solutes. 

Myron L. WotBarsHT 
Department of Biology, Johns Hopkins 
University, Baltimore, Maryland 
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Equilibria as Origin of 
Differences in Spectra of 
Chlorophyll in Different Solvents 


In the studies of the absorption spectra 
of solutions of chlorophylls from room 
temperature to the temperature of liquid 
nitrogen (J), the existence of several 
molecular species in equilibria became 
evident. These species were later (2) 
identified as solvates. It was surmised 
that the chief differences in the well- 
known spectra of a given chlorophyll 
from one solvent to another at room tem- 
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perature arose from different relative 
amounts of solvates. 

This discussion is limited to chloro- 
phyll b; chlorophyll a and some chloro- 
phyll derivatives had unmistakably the 
same behavior. In Fig. 1 are given the 
absorption spectra of chlorophyll 6 in 
ethyl ether and in methanol at room tem- 
perature (300°K) according to Harris 
and Zscheile (3). The inset at the upper 
right corner of Fig. 1 shows the change 
in its Soret band at about 4500 A with 
temperature at a greater dispersion of 
wavelengths. The solvent of chlorophyll 
b at room temperature (300°K) was 20 
percent propyl ether and 80 percent hex- 
ane, At the three lower temperatures, it 
consisted of 20 percent propyl ether, 40 
percent propane, and 40 percent pro- 
pene. As may be seen, the spectrum of 
the chlorophyll in ether at room tem- 
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Fig. 1. Absorption spectra of chlorophyll 
b at room temperature. The thin-lined 
curve with maxima at shorter wavelengths 
represents a solution of chlorophyll in 
ethyl ether; the thick-lined curve gives 
the spectrum when the solvent is methanol. 
(Inset) Changes with temperature of the 
absorption spectra of chlorophyll b in so- 
lution. At 300°K, the solvent was 20 per- 
cent propyl ether and 80 percent hexane. 
At the three lower temperatures, it was 20 
percent propyl ether, 40 percent propane, 
and 40 percent propene. 
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perature is very similar to that in the 
ether at 75°K, except for a shift toward 
longer wavelengths. (It has been repeat- 
edly shown that the spectra of chloro- 
phyll in ethyl ether and in propyl ether 
are indistinguishable, and likewise no 
change is produced by the substitution 
of hexane for propane and propene, 
which are gases at normal temperature 
and pressure.) The maxima shown at 
180°K represent the two solvates, prob- 
ably the monoetherate and the diether- 
ate. The latter has its maximum at a 
longer wavelength than does the former. 
Notice that, at the extremes of tempera- 
ture, the shape of the bands of these two 
solvates is roughly the same except for 
greater detail, chiefly a shoulder toward 
the long wavelength at the lowest tem- 
perature. It was the resemblance of the 
rather symmetrical shape of the com- 
posite spectrum of the two coexisting 
solvates in ether at 180°K to the shape 
of the spectrum of chlorophyll in meth- 
anol at room temperature which sug- 
gested that, in this solvent also, two 
solvates were present in appreciable con- 
centrations: The presence of two maxima 
in the composite band at the lower tem- 
perature and their absence at the higher 
would be connected with the improved 
resolution usually achieved at lower tem- 
peratures. 

This interpretation is amply confirmed 
by the following observations. The left 
of the lower pairs of curves of Fig. 2 
gives the Soret band of chlorophyll b in 
pure propanol at room temperature. 
When the alcohol is diluted to 9 percent 
by volume with hydrocarbons, the spec- 
trum becomes that on the right side of 
the lower pair of Fig. 2. The character- 
istic shoulder about 150 A toward short 
wavelengths has appeared, and the main 
peak is now at shorter wavelengths. This 
shoulder with its maximum has proved 
to be a criterion (2) that, predominantly, 
a single solvate of the chlorophyll is pres- 
ent. In Fig. 1 it is an etherate; here it 
is presumably a monoalcoholate. The 
left of the upper pair of curves of Fig. 2 
shows the spectrum of chlorophyll 6 in 
a solution 14 percent in propanol with 
the rest consisting of methlycyclopentane 
and methylcyclohexane in about equal 
proportion. The chlorophyll is here 
mostly in the form of a single solvate— 
that is, the shoulder toward shorter 
wavelengths is in evidence. When the 
temperature was lowered to 231°K, the 
Soret band of this solution took on re- 
versibly the more symmetrical form at 
longer wavelengths depicted at the right 
side of this figure, which clearly is a 
composite of the Soret bands of the two 
alcoholates and is practically identical 


CHLOROPHYLL D-ROOM TEMPERATURE CHLOROPHYLL 


CHLOROPHYLL b-ROOM TEMPERATURE 


4530, 


— 46504 


Fig. 2. (Bottom) Curves giving spectra of 
solutions of chlorophyll 6 at room tempera- 
ture, in 100 percent n-propanol at left, 
and in 9 percent n-propanol, 45.5 percent 
methyl cyclopentane, and 45.5 percent 
methyl cyclohexane at right. (Top) 
Curves giving spectra of solution of chloro- 
phyll 6 in 14 percent n-propanol, 43 per- 
cent methyl cyclopentane, and 43 percent 
methyl cyclohexane, at room temperature 
at left, and at 231°K at right. 


with the Soret band of chlorophyll 6 in 
pure alcohol at room temperature in 
shape aud wavelength. As was to be ex- 
pected, the increased concentration of 
the higher solvate could be achieved 
either by a reduction in temperature or 
by an increase in concentration of the 
polar solvent at room temperature (4). 
By means of these two variables, it was 
possible then, by starting with a given 
solvent at a given temperature, to bring 
about a match in the spectra which 
chlorophyll exhibited when it was in 
either of the pure solvents at room tem- 
perature (5). 

Smion FREED 
Chemistry Department, Brookhaven 
National Laboratory, Upton, New York 
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Book Reviews 


A First Course in Analytic Geometry. 
Two and three dimensions treated 
simultaneously. H. Glenn Ayre and 
Rothwell Stephens. Van Nostrand, 
New York, 1956. 224 pp. Illus. $3.85. 


This publication is a college mathe- 
matics textbook which presents plane 
and solid analytic geometry as a fused 
course. As the title suggests, it is intended 
for use in beginning courses. The authors 
offer the conventional topics that are 
found in most plane and solid analytic 
geometry textbooks, but the order of 
presentation and the approach to the 
topics are frequently quite different. To 
illustrate these differences, we find 
among chapter titles the foilowing: 
“Directed lines,” “The circle, sphere, 
cylinder, and cone,” “The ellipse and the 
ellipsoid,’ “Other coordinate systems,” 
“Functions and their graphs,” “Empiri- 
cal equations,” and “Vectors and their 
applications in geometry.” 


The fusion of plane and solid analytic — 


geometry is first accomplished through 
the sequence of directed lines, direction 
cosines, and direction numbers. When- 
ever plausible, proofs for the line and 
for the plane cases are followed by proofs 
in space. For example, the treatment of 
the distance between two points in one 
dimension is followed by the develop- 
ment of the formula for the distance be- 
tween two points in two dimensions, and 
the proof is extended, in turn, to three 
dimensions, The study of the equation of 
a line in a plane precedes the considera- 
tion of the equation of a line in space. 
Both proofs follow a sequence in which 
direction numbers are used. One proof 
is the logical extension of the other. This 
pattern is evident throughout the book. 

Since direction cosines are extensively 
used, the student observes an application 
of the trigonometric functions to coordi- 
nate geometry. The formula for the angle 
between two lines is developed by use of 
the unit circle and direction numbers. A 
short table of the trigonometric functions 
would be a worth-while addition to the 
appendix. There are enough exercises 
which require the use of such a table to 
warrant its inclusion. 

This introductory textbook provides 
frequent groups of exercises and an ade- 
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quate number of exercises in each group. 
Each set is accompanied by examples. 
The illustrative figures are carefully 
drawn, clearly labeled, and easy to re- 
late to the explanations. Features such as 
these make this a very satisfactory text- 
book for classroom use. 

The authors present a refreshing ap- 
proach to analytic geometry for begin- 
ning college or superior high-school 
mathematics students. The terms are 
carefully defined and the sequence is 
logically organized. Perhaps the most 
praiseworthy feature of the book is the 
sound presentation of coordinate geom- 
etry in one, two, and three dimensions, 
each in reasonable and logical relation- 
ship with the other. 

Joun A. Brown 
State University Teachers College, 
Oneonta, New York 


The Great Chain of Life. Joseph Wood 
Krutch. Houghton Mifflin, Boston, 
1957, 227 pp. Illus. $3.75. 


Joseph Wood Krutch has written a 
thoughtful and thought-provoking book, 
in which he presents the reactions of a 
humanist to biology and to biologists. In 
the preface, he states that it is his pur- 
pose to examine the meaning of the 
statement that “man is like an animal.” 
He addresses himself to that task by dis- 
cussing certain aspects of the biology of 
a selected array of species. He begins 
with an extensive consideration of Vol- 
vox, which he discusses especially in re- 
lation to the origin of sexual reproduc- 
tion and of natural death, in contrast to 
the potential physical immortality of uni- 
cellular animals. Social insects, especially 
the agricultural ants, are studied as ex- 
amples of complex and efficient societies 
operating by automatic, instinctive mech- 
anisms which permit neither understand- 
ing nor modification by the individual 
insect. Metamorphosis receives special 
attention in relation to the restriction of 
learning potential. The “barbarian mam- 
mal,” exemplified by the mountain 
sheep, is described as being culturally far 
inferior to the social insects but as pos- 
sessing some of our own psychological 


attributes. A salamander is discussed in 
connection with the very dim beginnings 
of that awareness which is the basis for 
the possibility of mental and emotional 
life. 

Having made this survey, Krutch asks: 
“Have we been trying to understand the 
meaning of evolution by beginning at 
the wrong end?” Throughout, he is con- 
cerned primarily with evaluation in 
terms of human culture (but this is not 
crude anthropomorphism; rather, it is 
a conscientious and competent attempt 
to expose the crude mechanomorphism 
which, Krutch beeves, is a common 
source of error for biologists). Thus he 
asks: “Why is a bungling mammal 
higher than an efficient wasp?” He be- 
lieves that a biologist would feel obliged 
to treat the mammal as higher on mor- 
phological and other purely biological 
grounds (although I and many others 
would regard the mammal and the wasp 
as relatively high members of two lines 
of descent which are parallel rather than 
sequential; this would seem to make the 
question meaningless). Krutch believes 
that any answer to the question in terms 
of the usual sort of biological data must 
be irrelevant even if correct. In short, 
he maintains that we consider the mam- 
mal higher because we see in it some 
adumbration of our own mental life and 
of our own emotions and, possibly, even 
more than our own capacity to feel the 
joy of life, while in the insect we see 
none of these qualities. He believes that 
the emergence of such attributes in the 
“higher” animals requires a reexamina- 
tion and, possibly, a revision of our ideas 
on evolution. 

Krutch’s data are not always good. 
His understanding of mitosis is largely 
erroneous; he puts the heyday of the an- 
cient Amphibia in the Mesozoic rather 
than in the Paleozoic; nor has he always 
understood the objectives of biologists. 
For example, in decrying our lack of 
reverence for life, he says that “the more 
trivial the question . . . the more lives it 
is likely to cost . . . an earnest student 
shoots hundreds of birds . . . [in] proving 
that . . . some item in the pattern . . . is 
a millimeter greater in one geographical 
area than in another.” Without claiming 
that collecting is never overdone, it may 
be mentioned that the purpose of such a 
study is not usually the demonstration of 
minute differences but the investigation 
of the mechanics of evolution, which is 
by no means trivial. 

Such shortcomings, however, do no 
damage to the main argument of the 
book. It is obvious that Krutch has read 
much, observed much, and reflected 
deeply in the field of biology. His book 
deserves the thoughtful consideration of 
biologists generally. 

Epwarp O. Dopson 
University of Notre Dame 
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Chemical Engineering in the U.S.A. P. 
H. Calderbank. Department of Scien- 
tific and Industrial Research, Overseas 
Technical Reports No. 2. H.M. Sta- 
tionery Office, London, 1956 (order 
from British Information Services, 45 
Rockefeller Plaza, New York 20, 
N.Y.). 24 pp. $0.36. 


This is the second of a series of surveys 
made by specialist officers attached to 
the United Kingdom Scientific Mission 
in Washington, D.C. The author, P. H. 
Calderbank, who is now with the Chemi- 
cal Research Laboratory in England, 
spent some 4 months in the United States 
in 1955, during which time he visited a 
number of university and industrial es- 
tablishments and had discussions with 
many people concerned with the selec- 
tion, training, and employment of chem- 
ical engineers. His report deals with the 
development of chemical engineering, the 
present status of chemical engineering 
education, and the way in which chemi- 
cal engineering practice has developed. 


Electrical Measurements and Their Ap- 

. plications. Walter C. Michels. Van 
Nostrand, Princeton, N.J., 1957. 331 
pp. Illus. $6.75. ; 


The techniques of electric measure- 
ments have undergone _ substantial 
changes in the past 10 or 15 years. Part 
of this is the result of the great advances 
in electronic instrumentation which have 
made available, on a commercial basis, 
equipment of considerable stability and 
reliability, covering a tremendous range 
of frequencies, from direct current into 
the microwave region. The requirements 
of automation and automatic recording 
of technical information, furthermore, 
have extended the application of electric 
measurements into all fields of science 
and technology. To attempt to present 
an up-to-date textbook which covers the 
range of electric measurements, tech- 
niques, and instrumentation used today 
is, indeed, a challenging task. Electrical 
Measurements and Their Applications 
gives a surprisingly good survey of the 
situation. It is a revision of earlier edi- 
tions by the same author (Advanced 
Electrical Measurements, 1932, 1941) 
but the changes in this book are suffi- 
ciently extensive to make it a successor 
to the earlier editions rather than just 
a new edition. 

The book is prepared for junior and 
senior students in science and engineer- 
ing, although it would also be a good 
reference book for the more advanced 
experimentalist. The first part, which 
consists of nine chapters, deals with 
basic ideas and with the instruments and 
techniques commonly found in electric 
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measurements laboratories. The discus- 
sion starts with chapters on basic tech- 
niques of direct-current measurements. 
These are followed by chapters on 
phenomena at increasingly higher fre- 
quencies, concluding with one on micro- 
wave instrumentation and technique. In 
each chapter, detailed instructions are 
given for a number of experiments which 
illustrate, for the student, fundamental 
principles and techniques discussed in 
the chapter. A total of 43 experiments 
are described. 

The second part of the book discusses 
applications of electric measurements in 
the fields of magnetism, thermometry, 
mechanics, acoustics, and nuclear phys- 
ics. The treatment: is necessarily brief 
but is accompanied by a number of ref- 
erences, to provide further detailed in- 
formation. This section will be useful to 
the practicing engineer or scientist. 

The book is well illustrated by photo- 
graphs and diagrams of commercial in- 
struments that are widely used today in 
industrial and government laboratories. 
The discussion of the operation of these 
instruments is limited to design features 
essential to their use. 

In approximately 300 pages this book 
gives a condensed and lucid treatment 
of electric measurements as practiced in 
today’s laboratories. It should serve as a 
valuable textbook in college electric- 
measurements courses and as a handy 
reference work for the advanced student 
or research scientist and engineer. 

Wayne W. ScaNnLon 
U.S. Naval Ordnance Laboratory 


Breads, White and Brown. Their place 
in thought and social history. R. A. 
McCance and E. M. Widdowson. Lip- 
pincott, Philadelphia, 1956. 174 pp. 
Illus. $5. 


Breads, White and Brown is an admir- 
able summary, covering 3000 years of the 
perennially moot question of the relative 
virtues or vices of white and brown 
breads. Perhaps the plagiarized title, 
“Through the alimentary canal with gun 
and camera,” would not be descriptively 
amiss. 

The historical development of white 
flour and its reflections of social conflicts 
and economic states is traced deftly 
through medieval and early modern 
England. With the advent of the newer 
knowledge of nutrition in the period of 
“peace and plenty” (1820-1914) and the 
period of “shortages and war” (1914— 
21), the proteins, minerals, and vitamins 
came into prominence. The extent to 
which the healthfulness of wheat is 
milled out in the manufacture of white 
flour became a crust of contention and 
political machinations throughout the 


“return to plenty” (1921-39) and World 
War II (1939-46) and indeed is still a 
lively subject. 

The authors review the experimental 
work, the by-play of opinions and poli- 
tics, and the differences in measures 
taken to resolve the problem, with fair- 
ness and considered judgment. From 
their own tests with children, described 
in some detail in chapter VIII, they 
conclude that bread has a much higher 
nutritional value than has been supposed, 
but no differences are notable in the 
value of whole meal, white flours, or 
white enriched flours. 

So whatever the case, debate on the 
relative merits of white versus brown 
breads must go on, with forbearance and 
with considered judgment to express the 
diverse viewpoints of “people’s health, 
the public’s wishes, the nation’s purse, 
or [the] shareholders’ pockets.” 

This book is highly recommended for 
a well-balanced presentation of a diffi- 
cult subject. 

LeRoy Voris 
National Research Council 


Methods in Enzymology. vol. III. Prep- 
aration and assay of substrates. Sidney 
P. Colowick and Nathan O. Kaplan. 
Academic Press, New York, 1957. 
1154 pp. $26. 


Volume III of Methods in Enzymol- 
ogy furnishes the information on sub- 
strates that is needed for assay of the 
enzymes described in the previous two 
volumes. The series can now be used for 
much of the usual enzyme work without 
further recourse to the original literature. 
The present volume is thus an integral 
part of the previous ones and, in addi- 
tion, presents methods for the prepara- 
tion and determination of at least 200 
compounds of general biochemical in- 
terest. 

The organization of this vast amount 
of information follows that of volumes I 
and II. Volume III consists of seven sec- 
tions: carbohydrates, lipids and steroids, 
citric acid cycle components, proteins 
and derivatives, nucleic acids and de- 
rivatives, coenzymes and related phos- 
phate compounds, and determination of 
inorganic compounds. It should be noted 
that each article in volumes I and II 
gives the appropriate reference to vol- 
ume III for the required substrate. 

The presentation in most of the ar- 
ticles is up to the high standards of the 
previous volumes. However, this volume 
cannot be given the same unqualified 
recommendation. There are gaps in the 
methods described in several of the 
fields, which limit the usefulness of the 
book. To cite three examples which 
come to mind, no mention is made of 
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the use of dinitrophenylated derivatives 
for the quantitative paper chromatogra- 
phy of amine acids, the methods of 
Khorana for the synthesis of various 
phosphorylated comnounds are not de- 
scribed, and the synt'-esis of optically ac- 
tive triose phosphtes is omitted. 

It may be thai sh omissions, and 
undoubtedly others, were unavoidable 
in view of the time and space that were 
available. When new methods appear so 
frequently, smaller, more specialized 
volumes are probably more useful. With 
these reservations, I feel that the book 
as a whole will undoubtedly be of great 
utility in any biochemical laboratory. 

Ricuarp S, ScHWEET 
California Institute of Technology 


New Books 


Biology and Its Relation to Mankind. A. 
M. Winchester. Assisted by B. J. Kaston. 
Van Nostrand, Princeton, N.J., ed. 2, 
1957. $7.25. 

Progress in the Age of Reason. The 17th 
century to the present day. R. V. Samp- 
son. Harvard University Press, Cambridge, 
Mass., 1956. 259 pp. $4.25. 

The Changing Patient-Doctor Relation- 
ship. Martin G. Vorhaus. Horizon Press, 
New York, 1957. 310 pp. $3.95. 

Social Theory and Social Structure. 
Robert K. Merton. Free Press, Glencoe, 
Ill., rev. ed., 1957. 663 pp. $7.50. 

Dextran and Its Use in Colloidal Infu- 
sion Solutions. Anders Gronwall. Aca- 
demic Press, New York, 1957. 156 pp. $4. 

Handbuch der Physik, vol. XL. Nuclear 
Reactions I. S. Fliigge, Ed. Springer, Ber- 
lin, 1957. 553 pp. DM. 128. 

Nuclear Power Engineering. Henry C. 
Schwenk and Robert H. Shannon. B. G. A. 
Skrotzki, Ed. McGraw-Hill, New York, 
1957. 335 pp. $6.50. 

Recent Advances in Invertebrate Physi- 
ology, a Symposium. Sponsored by the Na- 
tional Science Foundation, the Tektronix 
Foundation, and the University of Oregon. 
Bradley T. Scheer, Ed. University of 
Oregon Publications, Eugene, 1957. 310 
pp. $5.50. 

Drug Resistance of Microorganisms. 
Robert J. Schnitzer and Emanuel Grun- 
berg. Academic Press, New York, 1957. 
409 pp. $10. 

The Proceedings of the Third Interna- 
tional Conference on Electron Microscopy, 
London 1954. V. E. Cosslett, chairman, 
Editorial Committee. R. Ross, General 
Ed. Royal Microscopical Society, London, 
1956. /21 pp. $15. 

The Physiology of Fishes, vol. 1, Metab- 
olism, Margaret E. Brown, Ed. Academic 
Press, New York, 1957. 460 pp. $12. 

Neutron Transport Theory. R. B. Davi- 
son and J. B. Sykes. Clarendon Press, Ox- 
ford, 1957. 470 pp. $12. 

Life. An introduction to biology. George 
G. Simpson, Colin S. Pittendrigh, and 
Lewis H. Tiffany. Harcourt, Brace, New 
York, 1957. 859 pp. 

Rectifying Semi-Conductor Contacts. 
H. K. Henisch. Clarendon Press, Oxford, 
1957. 384 pp. $11.20. 


1252 


Semiconductor Abstracts, vol. III, 1955. 
Abstracts of literature on semiconducting 
and luminescent materials and their appli- 
cations. Compiled by Battelle Memorial 
Institute. Sponsored by the Electrochemi- 
cal Society, Inc. E. Paskell, Ed. Wiley, 
New York; Chapman & Hall, London, 
1957. 330 pp. $10. 

Microwave Principles. Herbert J. Reich, 
John G. Skalnik, Philip F. Ordung, and 
Herbert L. Krauss. Van Nostrand, Prince- 
ton, N.J., 1957. 436 pp. $8.75. 

Kinetics and Thermodynamics in Bio- 
chemistry. H. Geoffrey Bray and Kenneth 
White. Academic Press, New York, 1957. 
355 pp. $7.50. 

The Next Hundred Years. Man’s natu- 
ral and technological resources. A discus- 
sion prepared for leaders of American in- 
dustry. Harrison Brown, James Bonner, 
and John Weir. Viking, New York, 1957. 
193 pp. $3.95. 

United States Army in World War II. 
The technical services. The Signal Corps: 
the test (December 1941 to July 1943). 
George Raynor Thompson, Dixie R. Har- 
ris, Pauline M. Oakes, and Dulany Ter- 
rett. Office of the Chief of Military 
History. Department of the Army, Wash- 
ington, D.C. (order from Supt. of Docu- 
ments, GPO, Washington 25), 1957. 636 
pp. $4.50. 

Mitochondria and Other Cytoplasmic 
Inclusions, No. X. Symposia of the So- 
ciety for Experimental Biology. Published 
for the Company of Biologists on behalf of 
the Society for Experimental Biology by 
Academic Press, New York, 1957. 198 pp. 
$9.50. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

A Monograph on the Termitophilous 
staphylinidae (Coleoptera) Fieldiana: 
Zoology, vol. 40. Charles H. Seevers. Chi- 
cago Natural History Museum, Chicago, 
Ill., 1957. 334 pp. $6.50. 

The Odonata of Louisiana. Tulane 
Studies in Zoology, vol. 5, No. 5. George 
H. Bick. Tulane University, New Orleans, 
La., 1957. 65 pp. $1. 

Results of the Archbold Expeditions. 
No. 76. A New Species of Wallaby (Genus 
Dorcopsis) from Goodenough Island, 
Papua. American Museum Novitates, 
Number 1826. Hobart M. Van Deusen. 
American Museum of Natural History, 
New York, 1957. 25 pp. 

Survey of Research Projects in the 
Field of Aviation Safety. Sixth annual 
supplement, January 1957. Harry F. Gug- 
genheim, chairman. Daniel and Florence 
Guggenheim Aviation Safety Center at 
Cornell University, New York, N.Y., and 
Los Angeles, Calif., 1957. 114 pp. 

Flora of Peru. Botanical Ser., vol XIII, 
pt. IIIA, No. 2. Publ. 808. J. Francis 
MacBride. Field Museum of Natural His- 
tory, Chicago, 1956. 555 pp. $5.50. 

Subject Index of School of Aviation 
Medicine Research Reports. January 
1942-—December 1956. Air University, 
School of Aviation Medicine, USAF, 
Randolph AFB, Texas, 1957. 72 pp. 


Summaries of Studies in Agricultural 
Education. An annotated bibliography of 
studies in agricultural education with 
classified subject index. Vocational Div. 
Bull. No. 265, Agr. Ser. No. 69. Supple- 
ment No. 10 to Vocational Div. Bull. No. 
180. U.S. Office of Education, Washing- 
ton, 1957 (order from Superintendent of 
Documents, Government Printing Office, 
Washington 25, D.C.). 94 pp. $0.45. 


Electromyographic Factors in Aircraft 
Control. Experimental investigation of the 
effect of a muscle tension reflex upon 
simple instructed movements. Rept. No. 
55-123. R. C. Davis. 1956. 21 pp. Electro- 
myographic Factors in Aircraft Control. 
Muscular activity during steady noise and 
its relation to instructed responses evoked 
by visual signals. Rept. No. 55-126. R. C. 
Davis. 1957. 9 pp. Electromyographic 
Factors in Aircraft Control. Muscular ten- 
sions during simultaneous performance of 
two tasks and their effect on performance. 
Rept. No. 55-128. R. C. Davis. 1956. 14 
pp. Electromyographic Factors in Aircraft 
Control. The development and loss of a 
muscle tension set to an incidental stimu- 
lus. Rept. No. 55-130. John Benson Fink. 
1956. 15 pp. Electromyographic Factors 
in Aircraft Control. The effect of induced 
tension upon muscular activity during 
simple voluntary movement. Rept. No. 
55-133. Rollin M. Patton. 1957. 20 pp. 
Electrocardiographic Observations on Ten 
Subjects at Sea Level and during One 
Year of Residence at High Altitude. Rept. 
No. 56-98. Dante Pefialoza. 1956. 12 pp. 
Maximal Diffusing Capacity of the Lungs 
at High Altitudes. Rept. No. 56-108. 
Tulio Velasquez. 1956. 9 pp. Comparative 
X-ray Dosimetry. Rept. No. 56-109. San- 
ford C. Sigoloff, Loren C. Logie, Henry 
M. Borella, John C. Tourville. 1957. 4 pp. 
The Development and Validation of a 
Checklist for Measuring Subjective Fa- 
tigue. Rept. No. 56-115. Richard G. Pear- 
son and George E. Byars, Jr. 1956. 16 pp. 
Spectrophotometric Characterization of 
Light-Induced Changes in Autopolymer- 
izing Resins. Effect of ultraviolet light 
upon plastic specimens containing excess 
liquid. Rept. No. 56-124. Bertram Eichel, 
Theodore E. Fischer, John E. Sartore, 
Byron G, Butt. 1956. 5 pp. Probability and 
Statistics in Item Analysis and Classifica- 
tion Problems. Statistical décision theory 
approach to item selection for dichoto- 
mous test and criterion variables. Rept. 
No. 56-139. Howard Raiffa. 1957. 76 pp. 
Evaluation of a Rapid (Hemoglobin Re- 
duction) Method for Determining Anti- 
biotic Susceptibility of Microorganisms. 
Rept. Nos. 57-5 to 57-10. Joseph A. Bass, 
Frank B. Engley, Roland B. Mitchell, T. 
G. Blocker, Jr. 1956. 23 pp. Human Stress 
Response in Jet Aircraft Operations. Rept. 
No. 57-16. Thaddeus J. Domanski. 1956. 
4 pp. Metabolic Patterns of Selected 
Members of the Genus Lactobacillus. Po- 
tassium uptake studies. Rept. No. 57-18. 
Ira L. Shannon and Norman O. Harris. 
1957. 6 pp. Direct Photometry of Diffus- 
ing Precipitin Systems for Characterizing 
Proteins. Rept. No. 57-37. William G. 
Glenn. 1957. 5 pp. Air University, School 
of Aviation Medicine, USAF, Randolph 
Air Force Base, Tex. 
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Meetings and Societies 


Nerve Cells 


The Institute of Neurology and Brain 
Research, located in the mountains, 5000 
feet above sea level, near Caracas, Vene- 
zuela, was host to about 40 scientists 
from different countries, 15—22 Mar. The 
conference, a symposium on “Submicro- 
scopic Organization and Function of 
Nerve Cells,” brought together, for in- 
timate discussion, the fields of cell ultra- 
structure, neurochemistry, and neuro- 
physiology. The plan of uniting these 
diverse fields was entirely successful 
because of the enthusiastic participation 
of the guests and of the members of the 
host institution. 

’ The participants included V. L. van 
Breemen, G. C. Causey, H. Engstrém, 
H. Fernandez-Moran, J. B. Finean, H. 
S. Gasser, J. H. Luft, S. L. Palay, K. L. 
Porter, E. De Robertis, H. Ruska, and 
F. O. Schmitt, who reported on ultra- 
structure studies by different methods; 
G. H. Bourne, R. Couteaux, J. Folch-Pi, 
L. C. U. Junqueira, H. Hydén, L. E. 
Roth, J. Runnstrom, T. Teorell, and G. 
Wald, who dealt with biochemical, 
physicochemical, and general cell physi- 


- ology; and H. Autrum, C. G. Bernhard, 


T. H. Bullock, A. Forbes, R. Jung, S. W. 
Kuffler, R Lorente de Né, D. P. C. 
Lloyd, P. Mueller, E. F. MacNichol, Jr., 
A. von Muralt, H. Olivecrona, D. Otto- 
son, G. Svaetichin, J. W. Woodbury, and 
Y. Zotterman, who discussed neurophysi- 
ology. The proceedings will be published 
by the Society of Cell Biology, under the 
editorship of R. Brown, of the Univer- 
sity of Oxford. 

In addition to the scientific activities, 
there was a good opportunity to inspect 
some parts of the rapidly expanding 
technologic developments of Venezuela 
and to form an opinion of the changing 
pattern of life in the country. 

The institute, which has been in opera- 
tion for only about 1 year, has already 
developed into a promising international 
center under the able and imaginative 
leadership of its director, Humberto Fer- 
ndndez-Moran. The exceedingly rapid 
progress in construction of facilities has 
been matched by scientific advances. 
There is an active program in electron 
microscopy, x-ray diffraction, nuclear 
magnetic resonance spectrometry, low- 
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temperature research, and electrophysi- 
ology. The workshop facilities and tech- 
nical installations are all excellent. A 
nuclear research reactor is now being 
constructed. The present laboratories 
constitute a pilot plant, and many more 
developments are planned. These new 
scientific expansions in South America 
should be welcomed by the international 
scientific community. It is to be hoped 
that scholarly scientific inquiry and the 
atmosphere of a free and independent 
intellectual life will develop, together 
with the rapidly advancing new tech- 
nology of Venezuela. 

STEPHEN W. KuUFFLER 
Wilmer Institute, Johns Hopkins 
Medical Schobl, Baltimore, Maryland 


Society Elections 


American Society for Testing Mate- 
rials: pres., Richard T. Kropf, Belding 
Heminway Company, Inc., New York, 
N.Y.; v. pres., F. L. LaQue, International 
Nickel Company, Inc., New York, N.Y. 
The directors are C. L. Clark, metal- 
lurgical engineer, Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton, Ohio; A. E. Juve, director, 
Technical Services Research, B. F. Good- 
rich Company, Brecksville, Ohio; J. H. 
Koenig, director, School of Ceramics, 
Rutgers University, New Brunswick, N.J. 


™ Hawaiian Academy of Science: pres., 
Andrew W. Lind, University of Hawaii, 
Honolulu; pres.-elect, Doak C. Cox, 
Hawaiian Sugar Planters’ Association, 
Honolulu; sec., Sterling Wortman, Plant 
Breeding Department, Pineapple Re- 
search Institute, P. O. Box 3166, Hono- 
lulu, Hawaii; treas., Eleanor S. Ander- 
son, Bernice P. Bishop Museum, Hono- 
lulu, Hawaii. 


® American Ceramic Society, Inc.: pres., 
John F. McMahon, State University of 
New York at Alfred University; pres.- 
elect, R. S. Bradley, A. P. Green Fire 
Brick Co.; treas., Andrew Pereny, Pereny 
Equipment Co., 893 Chambers Rd., Co- 
lumbus, Ohio. The vice presidents are 
C. H. Hahner, W. A. Deringer, and J. S. 
Nordyke. Representative to the AAAS 
Council is Louis Navias. 


"National Council of Teachers of 
Mathematics: pres., Howard F. Fehr, 
Teachers College, Columbia University, 
New York, N.Y.; past pres., Marie S. 
Wilcox, Thomas Carr Howe School, In- 
dianapolis, Ind.; v. pres. for high school, 
Donovan A. Johnson, University of Min- 
nesota High School, Minneapolis, Minn.; 
v. pres. for elementary, Laura K. Eads, 
Board of Education, City of New York, 
Brooklyn 1, N.Y.; v. pres. for college, 
Robert E. Pingry, University of Illinois, 
Urbana; v. pres. for junior high school, 
Alice M. Hach, Public Schools, Racine, 
Wis.; recording séc., Houston T. Karnes, 
Department of Mathematics, Louisiana 
State University, Baton Rouge 3. The 
representative on the AAAS Council 
is Veryl Schult, Sheraton-Park Hotel, 
Washington, D.C. 


= American Psychosomatic Society: pres., 
Theodore Lidz; pres.-elect, Milton Rose- 
baum; sec.-treas., Morton F. Reiser, 
American Psychosomatic Society, 551 
Madison Avenue, New York 22, N.Y. 


= National Association of Boards of Phar- 
macy: pres., Felix Blanc, Pharmacy 
Commission of Connecticut, Hartford, 
Conn.; hon. pres., William H. McNeill, 
Midland Park, N.J.; v. pres., Melvin G. 
Howe, Ft. Sumner, N.M.; treas, P. J. 
Hauper, Union Grove, Wis.; sec. and 
AAAS Council repr., P. H. Costello, 
American Council on Pharmaceutical 
Education, Chicago, 


® American Institute of the City of New 
York: pres., Robert F. Light; v. pres. 
and AAAS Council repr., Morris Meister; 
sec., Natalie Palmer; treas., Ralph H. 
Cheney; asst. treas., Charles A. Tonsor. 


® American Physiological Society: pres., 
L. N. Katz, Michael Reese Hospital, 
Chicago, IIL; pres.-elect, Hallowell 
Davis, Central Institute for the Deaf, 
St. Louis, Mo.; past pres., A. C. Burton, 
University of Western Ontario, London, 
Ont., Canada; exec. sec.-treas., Ray G. 
Daggs, 9650 Wisconsin Ave., Washington 
14, D.C. 


Forthcoming Events 


July 


21-28. Neurological Sciences, Ist in- 
ternatl. cong., Brussels, Belgium. (P. 
Bailey, National Institutes of Health, 
Bethesda 14, Md.) 

23-24. Modern Electrochemical Meth- 
ods of Analysis, Internatl. symp., Paris. 
France. (G. Charles, Ecole Superieure de 
Physique et de Chimie, 10, rue Vauquelin, 
Paris 5°.) 

25-26. Structure Properties Relation- 
ships of Polymers (IUPAC), Paris, France. 
(International Union of Pure and Applied 


1253 


ral 
of 
th 
iv. 
le- 
Jo. 
of 
| 

aft 
he 
on 
lo. | 
nd 
ed 
Cc. | 
n- 
of 
e. 
14 
ift 
ik. 
rs 
ed 
ng 
0. 
p. 
en 
ne 
rt. as 
gs 
8. 
ve 
ry 
p. 
a 
a- 
of 
T- 
ht 
SS 
‘1, 
e, 
id 
a- 
ry 
it. 

1] 
p. 
e- 
i- 
S, 
| 
t. iI 
6. 
d 
| 
| 
h 
5 = 


Chemistry, 4, Avenue de |’Observatoire, 
Paris 6°.) 

25-29. Protein Chemistry Symp., 
IUPAC, Paris, France. (J. Roche, Col- 
lege de France, Place Marcellin Berthe- 
lot, Paris 5°.) 

26-27. Experimental Psychology and 
Animal Behavior Section of International 
Union of Biology, Brussels, Belgium. (H. 
S. Langfeld, Dept. of Psychology, Prince- 
ton Univ., Princeton, N.J.) 

26-27. Linguistic Soc. of America, Ann 
Arbor, Mich. (A. A. Hill, Box 7790, Uni- 
versity Station, Austin 12, Tex.) 

26-27. Military Psychology, internatl. 
symp., Brussels, Belgium. (National Acad- 
emy of Sciences, 2101 Constitution Ave., 
NW, Washington 25.) 

26-31. International Humanist and 
Ethical Union, 2nd cong., London, Eng- 
land. (American Humanist Assoc., Gate 
House, Yellow Springs, Ohio.) 

26-1. International Congress on Nu- 
trition, 4th, Paris, France. (Quatriéme 
Congrés International de Nutrition, 
CNERNA, 71, boulevard Péreire, Paris 
17°.) 

27-3. Religion in the Age of Science, 
4th annual, Star Island, Isles of Shoals, 
Portsmouth, N.H. (Mrs. R. Holt, Box 156, 
Pennington, N.J.) 

28-1. Psychoanalysis, 20th internat. 
cong., Paris, France. (Dr. Nacht, 187, 
rue Saint-Jacques, Paris 5.) 

28-3. Psychology, 15th internatl. cong., 
Brussels, Belgium. (L. Delys, 296, avenue 
des Sept Bonniers, Forest-Bruxelles. ) 

31-5. International Assoc. for Hydrau- 
lic Research, Lisbon, Portugal. (M. Co- 
elho Mendes da Rocha, Laboratorio Na- 
cional de Engenharia Civil, Avenida do 
Brasil, Lisbon.) 

31-6. Dermatology, 11th internatl. 
cong., Stockholm, Sweden. (C. H. Flo- 
den, Hudkliniken, Karolinska Sjukhuset, 
Stockholm 60.) 


August 


2-3. Pennsylvania Acad. of Science, 
Honesdale, Pa. (K. Dearolf, Public Mu- 
seum and Art Gallery, Reading, Pa.) 

5-11. Pan American Cong. of Pediat- 
rics, 5th, Lima, Peru. (C. F. Krumdieck, 
Washington 914, Lima.) 

5-17. Curare and Curare-Like Agents, 
internatl. symp., Rio de Janeiro, Brazil. 
(C. Chagas, Instituto de Biofisica, Uni- 
versidade do Brasil, 458 Avenida Pasteur, 
Rio de Janeiro. ) 

6-9. Poultry Science Assoc., annual, Co- 
lumbia, Mo. (C. B. Ryan, Texas A.&M. 
College, College Station.) 

7-9. Industrial Applications of X-Ray 
Analysis, 6th annual conf., Denver, Colo. 
(J. P. Blackledge, Metallurgy Div., Den- 
ver Research Inst., Univ. of Denver, Den- 
ver 10.) 

7-9. International Union against the 
Venereal Diseases and the Treponema- 
toses, 31st general assembly, Stockholm, 
Sweden. (Secretary General, Institut Al- 
fred Fournier, 25, boulevard Saint-Jac- 
ques, Paris 14°, France.) 

8-15. International Statistical Inst., 
30th, Stockholm, Sweden. (Secretary Gen- 
ve ISI 30th Session, Fack, Stockholm 


8-15. International Union for the Sci- 


entific Study of Population, Stockholm, 
Sweden. (F. Lorimer, c/o American Uni- 
versity, Washington 16.) 

11-14. Heat Transfer, national conf., 
University Park, Pa. (G. M. Dusinberre, 
Pennsylvania State Univ., University 
Park.) 

11-17. World Federation for Mental 
Health, 10th annual, Copenhagen, Den- 
mark. (Miss E. M. Thornton, 19 Man- 
chester St., London, W.1, England.) 

12-16. Canadian Teachers’ Federation, 
annual, Edmonton, Alberta, Canada. (G. 
G. Croskery, 444 MacLaren St., Ottawa 
4, Ont.) 

12-18. Theory of Functions, internatl. 
colloquium, Helsinki, Finland. (B. Eck- 
mann, Ecole Polytechnique, Federale, 
Zurich, Switzerland. ) 

12-25. International Soc. of Soil Me- 
chanics and Foundation Engineering, 4th 
Conf., London, England. (A. Banister, 
Institution of Civil Engineers, Great 
George St., London, S.W.1.) 

18-21. American Astronomical Soc., 
Urbana, Ill. (J. A. Hynek, Smithsonian 
Astrophysical Observatory, 60 Garden St., 
Cambridge 38, Mass.) 

19-21, National Council of Teachers of 
Mathematics, Northfield, Minn. (M. H. 
Ahrendt, NCTM, 1201 16 St. NW, 
Washington 6.) 

19-22. American Veterinary Medical 
Assoc., annual, Cleveland, Ohio. (J. G. 
Hardenbergh, AVMA, 600 S. Michigan 
Ave., Chicago 5, IIl.) 

19-23. Clay Conf., 6th natl., Berkeley, 
Calif. (Dept. of Conferences and Special 
Activities, Univ. of California Extension, 
Berkeley 4.) 

19-23. Clinical Chemistry, 2nd inter- 
national European cong., Stockholm, 
Sweden. (K. Agner, Box 12024, Stock- 
holm 12.) 

19-24. Finite Groups, internatl. col- 
loquium, Tiibingen, Germany. (H. Wiel- 
andt, Faculty of Mathematics and Natural 
Science, Eberhard-Karls-Universitat, Tii- 
bingen. ) 

19-24, High Energy Physics Symp., 
Oak Ridge, Tenn.-( University Relations 
Div., Oak Ridge Inst. of Nuclear Studies, 
P.O. Box 117, Oak Ridge.) 

19-24. New England Assoc. of Chem- 
istry Teachers, 19th summer conf., Water- 
ville, Maine. (Rev. J. A. Martus, College 
of the Holy Cross, Worcester 10, Mass. ) 

19-24, Origin of Life, internatl. symp., 
Moscow, U.S.S.R. (G. A. Deborin, Inst. 
of Biochemistry, U.S.S.R. Acad. of Sci- 
ences, B. Kaluzskaya 33, Moscow, B.71.) 

20-22. Liquid Scintillation Counting 
Conf., Evanston, Ill. (C. G. Bell, Jr., 
Technological Inst., Northwestern Univ., 
Evanston. ) 

20-23. Western Electronic Convention, 
annual, San Francisco, Calif. (D. B. 
Harris, Electron Tube Research, General 
Electric Microwave Lab., Palo Alto, 
Calif. ) 

21-24. Pi Lambda Theta, New York, 
N.Y. (C. Johnson, Pi Lambda Theta, 307 
Portland Bldg., 1129 Vermont Ave., NW, 
Washington 5.) 

22-5. International Scientific Radio 


Union, 12th general assembly, Boulder, 
Colo. (K. A. Norton, Boulder Labora- 
Standards, 


tories, National Bur. of 


Boulder. ) 


24-26. International Soc. for Biological 
Rhythm, 6th conf., Semmering, Austria. 
(A. Sollberger, Anatomical Department, 
Karolinska Institutet, Stockholm 60, 
Sweden. ) 

25-27. Pacific Division-AAAS, annual, 
in conjunction with American Inst. of 
Biological Sciences, Stanford, Calif. (R. 
C. Miller, California Academy of Sci- 
ences, Golden Gate Park, San Francisco, 
Calif.) 

25-28. American Farm Economic As- 
soc., natl., Asheville, N.C. (L. S. Hardin, 
Dept. of Agricultural Economics, Purdue 
Univ., Lafayette, Ind.) 

25-29. American Institute of Biological 
Sciences, annual, Stanford, Calif. (H. T. 
Cox, AIBS, 2000 P St., NW, Washington 
6.) 


The following 28 meetings are being 
held in conjunction with the AIBS meet- 
ing at Stanford, Calif. 

American Bryological Soc., annual. (W. 
C. Steere, Dept. of Biological Sciences, 
Stanford Univ.) 

American Fern Soc., annual. (I. L. 
Wiggins, Dept. of Biological Sciences, 
Stanford Univ.) 

American Microscopical Soc., annual. 
(G. M. Smith, Dept. of Biological Sci- 
ences, Stanford Univ.) 

American Phytopathological Soc., an- 
nual (W. B. Hewitt, Dept. of Plant Pa- 
thology, Univ. of California, Davis). 26- 
28 Aug. only. 

American Soc. for Horticultural Sci- 
ence, annual. (H. P. Olmo, Dept. of Viti- 
culture, Univ. of California, Davis.) 

American Soc. of Human Genetics. (E. 
J. Gardner, Dept. of Zoology, Utah State 
College, Logan. ) 

American Soc. of Ichthyologists and 
Herpetologists. (W. C. Brown, Menlo Col- 
lege, Menlo Park, Calif.) 

American Soc. of Limnology and Ocean- 
ography. (D. E. Wohlschlag, Dept. of 
Biological Sciences, Stanford, Univ.) 

American Soc. of Naturalists, annual. 
(D. Perkins, Dept. of Biological Sciences, 
Stanford Univ.) 

American Soc. of Plant Physiologists, 
annual. (W. R. Briggs, Dept. of Biologi- 
cal Sciences, Stanford Univ.) 

American Soc. of Plant Taxonomists, 
annual. (I. L. Wiggins, Dept. of Biologi- 
cal Sciences, Stanford Univ. ) 

American Soc. of Zoologists, annual. (J. 
F. Oliphant, Dept. of Biological Sciences, 
Stanford Univ.) 

Biometric Soc., WNAR. (D. E. Wohl- 
schlag, Dept. of Biological Sciences, Stan- 
ford Univ.) 

Botanical Soc. of America, annual. (W. 
C. Steere, Dept. of Biological Sciences, 
Stanford Univ.) 

Ecological Soc. of America, annual. (I. 
L. Wiggins, Dept. of Biological Sciences, 
Stanford Univ.) 

Genetics Soc. of America, annual. (D. 
Perkins, Dept. of Biological Sciences, Stan- 
ford Univ.) 

Mycological Soc. of America, annual. 
(R. M. Page, Dept. of Biological Sciences, 
Stanford Univ.) 

National Assoc. of Biology Teacher, 
(Miss E. Larson, Box 2841, Carmel, 
Calif.) 
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lime ts of the essence 


You can always depend upon 
Nutritional Biochemicals Corporation 
when your needs for Research 


A COMPLETE SELECTION 
OF MORE THAN 165 
NUCLEOPROTEINS and 
DERIVATIVES 


Typical Derivatives 


Adenosine 
Triphosphate 
Cytidine 
Cozymase 
CoenzymelI,II,A 
Cytosine 
6 Mercaptopurine 
Uridylie Acid 
Uridine 
2, 6 Diamino 
Purine Sulfate 
8 Aza Guanine 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 


Biochemicals demand speedy delivery. 


STRIP CHART 
RECORDER 


ae in the 10 to 100 Millivolt DC range 
No. 22700 at the Lowest Cost 


The principle of operation is based on 
a null balancing system using a multi- 
turn potentiometer and servo-motor. 
PEN TRAVEL - The simple basic design and rugged 


Write For 
Ohi New Catalog 
21010 Miles Avenue @ Cleveland 28, Ohio July 1957 
Over 1700 Items 
Write Dept. 102 


2" a: 2 construction provides utmost relia- 
RAPID PE bility. Features: long life photo- 
TABLE OR PANEL electric chopper, rectilinear record- 

pes : ing, variety of chart speeds and drives, 
HIGH STABILITY mounts and writes horizontal or vertical, 
: all components readily accessible. 


C. H. STOELTING CO. 


424 N.HOMAN AVE. ° CHICAGO 24, ILL. 


new 
instruments 


for infusion 
and retracting 
of liquids 


FOR GENERAL 
APPLICATION 


HERE is an economical and convenient means for de- 
livering small quantities of liquids at accurately con- 
trolled rates. - 

A threaded shaft, carrying a syringe holder and a 
pusher, is mounted in place of the regular drum spindle 
and rotated in the same manner. Syringes are clamped in 
‘place, or released by turning a single thumbscrew. The 
unit is designed to be attached to, and driven by, our 
Bird Kymograph #70-060. This propeller may be used 
with equal facility on our older model (four-speed kymo- 
graph. 

Since any Luer syringe, from 5 ml. to 50 ml. capacity 
may be used, and since the kymograph drive provides a 


Syringe Driver 


choice cf five speeds, a wide range of delivery rates is available, as 
indicated in the following table. 

This instrument has clinical applications in anaesthesia, surgery, 
gynecology, radiology and neuropsychiatry. It is particularly useful for 
administering small volumes of injectible drugs which are to be 
given over a period of time. 


71-04990 Syringe Approximate Delivery Rates in Milliliters per minute. 
Syringe Capacity 5 10 20 30 50 
less drum and dr 
shaft) without | Speed No.1 .0046 0059 .0118 .0157 .024 
syringe. $156.50 each Speed No.2 .023 .030 .059 .078 .12 
Speed No.3 .116 .148 .29 39 0.6 
71-0499 Syringe Driver Speed No.4 .58 -78 4148 #+4196 3 

only ... $72.50 each Speed No.5 2.9 3.7 7.4 98 15 


SYRINGE RETRACTOR 


Similar to the Bird Syringe Driver, (Catalogue No. 71-0499), but is 
designed for withdrawing samples of blood (or other liquids) at 
accurately controlled rates. 


PHIPPS ABIRD, ine. 


Manufacturers & Distributors of Scientific Equipment 


6th & Byrd Streets - Richmond, Va. 
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Nature Conservancy, 
Drake, Canyon, Calif.) 

Phycological Soc. of America, annual. 
(G. F. Papenfuss, Dept. of Botany, Univ. 
of California, Berkeley 4.) 

Sigma Delta Epsilon. (Mrs. 
Parker, 7 Lloyd Rd., Malvern, Pa.) 

Society for Experimental Biology and 
Medicine, Pacific Coast Section. (J. P. 
Baumberger, Dept. of Physiology, Stan- 
ford Univ.) 

Society of General Physiologists. (D. 
Mazia, Univ. of California, Berkeley 4.) 

Society for Industrial Microbiology, 
annual. (J. C. Lewis, Agricultural Re- 
search Service, USDA, 800 Buchanan St., 
Albany 10, Calif.) 

Society for the Study of Evolution, an- 


annual. (W. 


nual. (R. W. Holm, Dept. of Biological 
Sciences, Stanford Univ. ) 

Society of Protozoologists, annual. (J. 
F. Oliphant, Dept. of Biological Sciences, 
Stanford Univ.) 

Society of Systematic Zoology, Pacific 
section. (D. P. Abbott, Hopkins Marine 
Station, Pacific Grove, Calif.) 

Western Soc. of Naturalists, annual. 
(W. M. Hiesey, Carnegie Institution of 
Washington, Stanford, Calif.) 


26-28. Gas 
Evanston, IIl. 
logical Inst., 
ton.) 

26-29. Boundary Layer Research, in- 
ternatl. symp., Freiburg, Breisgau, Ger- 


Dynamics Symp., 2nd, 
(A. B. Cambel, Techno- 
Northwestern Univ., Evans- 


ON or OFF 


SET IT! 
FORGET IT! 
AS SIMPLE 
AS THAT! 


A multiple socket adapter may be use 


RANGE up to 20 hours, Calibrated in 
hours and fractions thereof. 

OPERATES on 105-120 volts A.C. 60 
cycle. 


RATED a 15 amps at 110 volts (1650 
watts) 


CAT. NO. $46400 


Turns Apparatus 


STANDARD 


The “TWO-TIMER” is a rugged, versatile 20-hour timing device with a 
high rating (1650 watts) for general use as an automatic time control 
attachment for laboratory, industrial and office equipment. 


SIMPLE TO USE 


You just plug the ‘“Two-Timer’’ into a 60-cycle 110 volt line outlet, then if you wish to 
have a device turned off at a certain time, plug it into the black socket on the ‘“Two- 
Timer” or if you want it turned on, plu | into the white socket. 

if you wish more than one device turned on or 
off at the same time. The dial face is calibrated in hours—set the ‘‘Two-Timer” knob at 
the number of hours (or fraction thereof) you wish to operate (turn on or turn off) 
your equipment. Set it and forget it—it’s as simple as that. 


SPECIFICATIONS 


POWERED by Bristol “Circle B” syn- 
chronous timing motor. 


SUPPLIED in a hammertone steel 
cine, 2" 


GUARANTEED for one year. 
EACH $9.95 


LABORATORY 
APPARATUS 


REAGENTS 
AN 


CHEMICALS 


ay. (H. Gé6rtler, Mathematisches In- 
s tut der Universitat, Hebelstrasse 40 
Freiburg, Breisgau. ) 

26-29. Mathematical Assoc. of America, 
38th summer, University Park, Pa. (H. 
M. Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 

26-30. American Mathematical Soc., 
62nd summer, University Park, Pa. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.L.) 

26-30. Infrared Spectroscopy Inst., 8th 
annual, Nashville, Tenn. (N. Fuson, In- 
frared Spectroscopy Inst., Fisk Univ., 
Nashville 8.) 

26-31. Low Temperature Physics and 
Chemistry, 5th internat]. conf., Madison, 
Wis. (J. R. Dillinger, Dept. of Physics, 
Univ. of Wisconsin, Madison 6.) 

27. Society for Industrial and Applied 
Mathematics, summer, University Park, 
Pa. (D. L. Thomsen, Jr., 807 Enquirer 
Bldg., Cincinnati 2, Ohio.) 

27-29. American Sociological Soc., an- 
nual, Washington, D.C. (Mrs. M. W. 
Riley, ASS, New York Univ., Washington 
Sq., New York 3.) 

27-30. Biological Photographic Assoc., 
27th annual, Rochester, Minn. (S. J. Mc- 
Comb, Section of Photography, Mayo 
Clinic, Rochester. ) 

28-30. Gas Chromatography, internat. 
symp., East Lansing, Mich. (H. J. Noe- 
bels,s IGC Symp., Instrument Soc. of 
America, 313 Sixth Ave., Pittsburgh, Pa.) 

28-31. Soil Conservation Soc. of 
America, annual, Asilomar, Calif. (H. W. 
Pritchard, 838 Fifth Ave., Des Moines 14, 
Iowa. ) 

28-3. Cell Biology, 9th internatl. cong., 
St. Andrews, Scotland. (H. G. Callan, 
Dept. of National History, Bell Pettigrew 
Museum, The University, St. Andrews, 
Fife. ) 

29-30. Computers and Data Processing, 
4th annual symp., Denver, Colo. (J. M. 
Cavenah, Denver Research Inst., Univ. of 
Denver, Denver 10.) 

29-30. Econometric Soc., European 
meeting, Luxemburg, Duchy of Luxem- 
burg. (Econometric Soc., Box 1264, Yale 
Station, New Haven, Conn.) 

29-31. Group Psychotherapy, 2nd inter- 
natl. cong., Zurich, Switzerland. (S. Le- 
bovici, 3, Avenue President Wilson, Paris 
16°, France. ) 

29-2, European Orthodontic Soc., an- 
nual, Genoa, Italy.: (E. Fernex, 1, Place 
du Port, Genoa. ) 

29-3. International Geographical Cong., 
Tokyo, Japan. (W. W. Atwood, Jr., Na- 
tional Acad. of Sciences, 2101 Constitu- 
tion Ave., Washington 25.) 

30-5. American Psychological Assoc., 
annual, New York, N.Y. (R. W. Russell, 
APA, 1333 16 St., NW, Washington 6.) 

31-2. Astronomical League, annual, 
Kansas City, Mo. (Mrs. W. A. Cherup, 4 
Klopfer, Pittsburgh 9, Pa.) 

31-3, Psychometric Soc., annual, New 
York, N.Y. (P. DuBois, Dept. of Psychol- 
ogy, Washington Univ., St. Louis, Mo.) 


September 


1-6. Laurentian Hormone Conf., 
AAAS, Mont Tremblant, Quebec, Can- 
ada. (G. Pincus, LHC, 222 Maple Ave., 
Shrewsbury, Mass.) 
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MICROTOME KNIFE SHARPENER 
RSCo Model 2200 


IMPROVED DESIGN 
LONGER LIFE 
LESS COMPLEX OPERATION 
‘SIMPLIFIED MAINTENANCE 


The RSCO Model 2200 MICROTOME 
KNIFE SHARPENER, an improved 
design based on the well-known 
glass wheel and liquid abrasive 
suspension principle, keeps micro- 
tome knives in excellent condition 
for the most exacting of sectioning 
requirements, and it produces a 
sharpened and polished edge far 
superior to that obtainable by other 
methods. 


WRITE FOR BULLETIN 2200 


R66) RESEARCH SPECIALTIES COMPANY 
WSS 


2005 Hopkins Street, Berkeley 7, California 


Enthusiastically accepted by clinical , 
laboratories all over the world— Sigma Enzyme Standard, Type Il 
The first stabilized SGO-Transaminase and 
Sigma’s New Colorimetric Procedure for Lactic Dehydrogenase Standard. 
SERUM GO- and GP- TRANSAMINASE Check the accuracy of YOUR aseays 
operates at 480 *o 530 mp 
ENTIRE PROCEDURE REQUIRES ONLY 4 SIMPLE STEPS! Certainly the procedure of choice for 
1. Add 0.2 ml serum to 1 ml Prepared Substrate at 37° or 40°C. SERUM PHOSPHATASE 
2, After 60 minutes, add 1 ml Color Reagent (wait only 30 SIGMA 104 PHOSPHATASE SUBSTRATE 
minutes after determining SGP-T). (p-Nitrophenyl Phosphate, Sigma Grade) 
3. After 20 minutes at room temperature, add 10 ml 0.4N NaOH. 100 DETERMINATIONS, Complete Kit, #104 —$10.80 
4. After 30 minutes more, read vs water at approximately 505 mu. 200 DETERMINATIONS, Complete Kit, #104A—$13.00 
MINIMUM KIT (100 Determinations) Stock No. 505—$13.50 We will be pleased to supply a a on trial 
For SGP-T add substrate, Stock No. 505-51—$6.00 subject to your approval. 
Ask for Bulletin #104 
NOT REQUIRE spect t t 
or deproteinization with T.C.A., or centrifuging, or t] 
extraction with Toluene as in other published methods. 
COLORIMETRIC PROCEDURE FOR 
THAT ARE OF QUESTIONABLE ACCURACY SERU 
SATISFACTION WITH THE SIGMA PROCEDURE > 
IS ABSOLUTELY GUARANTEED. Catalog available on request offering the . _sid’s most 
F ‘ complete list of high purity nucleotides 
Write for our Bulletin #505 PHONE COLLECT: DAN BROIDA 
Call Sigma for 
reagents for any S I GM A St. Louis, 
Mi 
CHEMICAL COMPANY Office: PR 1-5750 
Home: WY 3-6418 
3500 DeKalb STREET, ST. LOUIS 18, MO, USA. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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1-7. Psychiatry, 2nd world cong., Zu- 
rich, Switzerland. (J. Wyrsch, Tottikon, 
Stans, Nidwald, Switzerland. ) 

1-16. Aeronautical Conf., 6th internatl., 
London and Folkestone, Kent, England. 
(S. P. Johnston, Inst. of Aeronautical 
Sciences, 2 E. 64 St., New York 21.) 

2. Meteoritical Soc., 20th annual, Los 
Angeles, Calif. (J. A. Russell, 3518 Uni- 
versity Ave., Los Angeles 7.) 

2-5. American Physiological Soc., Iowa 
City, Iowa. (M. O. Lee, 9650 Wisconsin 
Ave., Washington 14.) 

2-5. Passivity, internatl. symp., Darm- 
stadt, Germany. (German Bunsen Gesell- 
schaft, Postfach 11, Duisburg, Germany.) 

2-6. Operational Research, internatl. 


conf., Oxford, England. (T. Page, 7100 
Connecticut Ave., Chevy Chase, Md.) 

2-16. Carbon-14 Dating, 3rd internatl. 
conf., in conjunction with INQUA, Ma- 
drid-Barcelona, Spain. (M. Rubin, U.S. 
Geological Survey, Washington 25.) 

2-16. International Assoc. on Quarter- 
nary Research, 5th internatl. cong., Ma- 
drid-Barcelona, Spain. (M. L. Solé Sa- 
baris, Instituto Geolégico, Universidad, 
Barcelona. ) 

3-6. Calorimetry Conf., 12th, Went- 
worth-by-the-Sea, N.H. (H. A. Boorse, 
Pupin Physics Lab., Columbia Univ., New 
York, N.Y.) 

3-6. Matrix Computations Conf., De- 
troit, Mich. (W. Givens, Dept. of Mathe- 


Newly developed water ejection 
unit speeds cycle, prepares spore- 
bearing organisms for killing action 
of gas. J 


STEROX-0-MATIC 


SAFE + FAST + EFFICIENT 


Development of the Castle Sterox-O-Matic Gas 


Pre-packaged materials may be 


GAS STERILIZATION 


Sterilizer introduces an entirely new 
concept of hospital aseptic routine. 


Heat and moisture-sensitive 
supplies too delicate for conven- 
tional processing may now be 
Steroxcide sterilized in the 
hospital countless times without 
injury. Substantial savings in 
sterile supply costs will result. 


Adhesives, cystoscopes, catheters, 
. eye instruments, powdered goods 
s+. even electric cords may 
now be sealed, processed and 
distributed in paper or 
plastic containers. 


Now, there is nothing that 
cannot be sterilized 100%, 


For additional 
information 
thelr write for Catalog 


Pp in 
own containers for indefinite sterile 


storage. 


Section 4 (T). 


WILMOT CASTLE COMPANY 
: 1713E E. Henrietta Road 
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matics, Wayne State Univ., Detroit 2.) 

3-14, International Union of Geodesy 
and Geophysics, 11th general assembly, 
Toronto, Ont., Canada. (J. A. Jacobs, 49 
St. George St., Toronto. ) 

4-5. Society of General Physiologists, 
annual, Woods Hole, Mass. (A. M. 
Shanes, National Institutes of Health, 
Bethesda 14, Md.) 

4-6. Latency and Masking in Viral and 
Rickettsial Infections, symp., Madison, 
Wis. (A. S. Evans, Div. of Preventive 
Medicine, Univ. of Wisconsin Medical 
School, Madison 6.) 

4-6. Magnetic Amplifiers, technical 
conf., Pittsburgh, Pa. (G. F. Pittman, Jr., 
Westinghouse Electric Corp., P. O. Box 
10596, Pittsburgh 35.) 

4-11. British Assoc. for the Advance- 
ment of Science, 119th annual, Dublin, 
Ireland. (Secretary, BAAS, Burlington 
House, London, W.1, England.) 

5-7. American Political Science Assoc., 
natl., New York, N.Y. (E. M. Kirkpatrick, 
APSA, 1726 Massachusetts Ave., NW, 
Washington 6.) 

6-12. Medicine and Social Hygiene, in- 
ternatl. symp., Trieste. (M. Lovenati, via 
Cavana 18, Trieste.) 

7-14, Odontostomatology, 12th inter- 
natl. cong., Rome, Italy. (G. Corradi, 16 
via Boezio, Rome. ) 

7-14. Sociology, 17th internatl. cong., 
Beirut, Lebanon. (G. Gini, via Adige 39, 
Rome, Italy.) 

8-12. International College of Sur- 
geons, 22nd annual, Chicago, Ill. (K. A. 
Meyer, ICS, 1516 Lake Shore Dr., Chi- 
cago 10.) 

8-13. American Assoc. of Clinical 
Chemists, annual, New Yerk, N.Y. (M. 
M. Friedman, Lebanon Hospital, New 
York 57.) 

8-13. American Chemical Soc., New 
York, N.Y. (A. H. Emery, ACS, 1155 16 
St., NW, Washington 6.) 

8-13. Nuclear Structure, internatl. 
conf. (IUPAP), Rehovoth, Israel. (A. de 
Shalit, Weizmann Inst. of Science, Re- 
hovoth. ) 

8-15. International Cong. of Crop Pro- 
tection, 4th, Hamburg, Germany. (Bio- 
logische Bundesanstalt fiir Land- und 
Forstwirtschaft, Messeweg 11-12, Braun- 
schweig, Germany.) 

9-11. Electron Microscope Soc. of 
America, annual, Cambridge, Mass. (D. 
M. Teague, Chrysler Corp., Box 1118, 
Detroit 31, Mich.) 

9-11. Quantitative Methods of Mam- 
malian Cell Culture, 2nd annual, Denver, 
Colo. (Office of Graduate and Postgradu- 
ate Education, Univ. of Colorado Medical 
Center, Denver 20.) 

9-13. Illuminating Engineering Soc., 
annual, Atlanta, Ga. (A. D. Hinckley, 
IES, 1860 Broadway, New York 23.) 

9-13. Instrument Automation Conf., 
12th annual, Cleveland, Ohio. (Instru- 
ment Soc. of America, 313 Sixth Ave., - 
Pittsburgh, Pa.) 

9-14, Clinical Chemistry, internatl. 
cong., New York, N.Y. (J. G. Reinhold, 
711 Maloney Bldg., Univ. of Pennsyl- 
vania, Philadelphia 4.) 

9-15, Macromolecular Chemistry, inter- 
natl. symp., IUPAC, Prague, Czechoslo- 
vakia. (Secretariat, ISMC, 5, Technicka, 
Prague 6.) 
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and youll EXPOSURE 
find them! || PHOTOMETER 


Keep your copies of SCIENCE always available for 
quick, easy reference in this attractive, practical 
binder. Simply snap the magazine in or out in a few 
seconds—no punching or mutilating. It opens FLAT 
—for easy reference and readability. Sturdily con- 
structed—holds 26 issues. 


or 
PHOTOMICROGRAPHY 


Accurate determination of exposure time in a 
black-and-white and color photomicrography 


Write for Bulletin #81010 Price $105.00 
PHOTOVOLT CORP. 


SCIENCE 95 Medison Ave. New York 16, N. ¥. 


This beautiful maroon buckram binder stamped in 
gold leaf will make a fine addition to your library. 
Only $3.25 postpaid; add 50¢ for orders outside 
U.S.A. (Personal check or money order, please.) 
_Name of owner, 75¢ extra; year of issue, 50¢ extra. 


A motor driven recording drum that is very suitable. bons stodente’ 


use and also for general experimental work. : 


The driving mechanism consisting of an induction motor and a gear : 
box, is housed in the aluminum base. Five speeds are provided—they are — 
0.44, 2.2, 11, 54 and 270 centimeters per minute. Care has been exer- : 
cised to provide speeds that will be suitable for all student experiments. 
Any one of the five speeds may be selected at will, by rotating the speed 2 
control knob to the desired position while the motor is running. The chart _ 
drum (aluminum) is 15 cm. high and 50 cm. in circumference. 


A special feature of this kymograph is the convenient provision for "| 
attaching the long paper extension (No. 70-128) to the base. The base is 2 
_ drilled and tapped for attaching the extension. This may be pgs oar 
by removing the two acorn nuts and attaching the drilled end plate to 
the base. Paper records 225 cm. in length may be made. 


Another special feature is an accessory which provides for the mount. 
ing of instruments on a swinging bracket which may be rotated con- 
centrically with the recording drum shaft. The bracket, clamp nut and 
support rod are illustrated under No. 70-112. 


No. 70-060 Kymograph— PH ] B RID) 


Bird, complete as Manufacturers & Distributors of Scientific Equlpatant 
illustrated _. $98.00 each 6th & Byrd Streets - Richmond, Va. 
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WILD HEERBRUGG 
INSTRUMENTS, inc. 


Covert Streets: Port Washington, N.Y. POrt Washington 


SALES 


eroscopes 


Meets the very highest 
requirements for research 
and scientific exploration, 
and provides unmatched 
versatility in many fields of 
microscopy. 


Features include sextuple revolving 
nosepiece if desired e 20 Watt built-in 
illumination e beam splitting photo- 
tube for binocular focusing for photo- 
micrography e phase contrast plus a 
complete line of attachments for 
every observation method. 


A highly precise instrument, 
ideal for the laboratory and 
many research applications. 


Lightweight, easily portable and self- 
protected by the sturdy steel hood, 
the Wild M 11 offers a degree of ver- 
satility and precision far beyond its 
price and size. Outstanding optics, 
low-placed fine adjustment, easily 
interchangeable accessories and 
many other features make this a 
most noteworthy instrument for hos- 
pitals, expeditions and educational 
institutions. 


FULL FACTORY SERVICES 


LETTERS 


The editors take no responsibility for 
the content of the letters published in this 
section. Anonymous letters will not be con- 
sidered. Letters intended for publication 
Should be typewritten double-spaced and 
submitted in duplicate. A letter writer 
should indicate clearly whether or not his 
letter is submitted for publication. For ad- 
ditional information, see Science 124, 249 
(1956) and 125, 16 ( 4 Jan. 1957). 


Russian Translation 


Apparently the story of the $250,000 
that was lost because of a Russian paper 
on Boolean matrix algebra and relay con- 
tact networks “which appeared in an 
important, readily available Soviet jour- 
nal” and “simply reposed on a library 
shelf waiting to be noticed” [R. E. 
O’Dette, Science 125, 580 (1957), quot- 
ing W. N. Locke, Sci. American 194, No. 
1, 29 (1956)] is going to be one of the 
indestructible legends of our time. Per- 
haps there is no point in attempting to 
impede its triumphant progress. How- 
ever, as E. H. Cutler has pointed out 
[Sci. American 194, No. 3, 6 (1956) |, 
this is hardly a case where more trans- 
lation would have helped significantly; 
the paper was abstracted in Mathemati- 
cal Reviews, indeed by a staff member of 
the Bell Telephone Laboratories, and 
was indexed in the annual subject index. 
If people interested in the subject had 
been on their toes, they would have been 
watching the relevant section of Mathe- 
matical Reviews, where papers on simi- 
lar topics have been, and still are, regu- 
larly abstracted. 

Since I was the executive editor of 
Mathematical Reviews when the paper 
in question was published and had the 
responsibility for noticing it and seeing 
that it was reviewed, I cannot help but 
feel that if people are unable or unwill- 
ing to use the bibliographic aids that 
are already provided, there is little 
point in supplying them with even more 
in the form of translations and so on. 

‘R. P. Boas, Jr. 
Department of Mathematics, 
Northwestern University, 
Evanston, Illinois 


My apologies to R. P. Boas, Jr., as 
well as to any other reader who may have 
reacted similarly. I was not pointing fin- 
gers. I cited the illustration, which still 
seems valid to me, to make three, and 
only three, points: (i) Soviet informa- 
tion is often important; (ii) it is often 
available; and (iii) it may be both simul- 
taneously, It is doubtful that all United 
States scientists are equally aware of the 
possible significance of the Russian lit- 
erature, although awareness seems to be 
increasing. 

Locke stated that translation might 
not have heiped in the Boolean algebra 
“legend.” Whether or not “more trans- 
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lation would have helped significantly” 
is a good but unanswerable question. Pos- 
sibly one might calculate the probability 
of faster absorption of Lunts’ contribu- 
tion as a function of increasing reader 
exposure to the paper or reviews of it 
in various formats and different media. 
For example, what would have hap- 
pened if Gibbs’ phase rule papers had 
first appeared in a more widely read 
journal? Or if Gosio’s 1896 paper, which 
noted the antibiotic properties of a Peni- 
cillium strain, had appeared in Science 
instead of in an Italian sanitary engineer- 
ing journal? 

National Science Foundation support 
of translations projects stems from the 
belief that the odds in favor of starting 
another “Lunts legend” are lessened for 
papers that appear in the translated jour- 
nals. Thus, while I join sincerely with 
Boas in wondering what one does next if 
scientists do not use existing biblio- 
graphic aids, I do not think that doing 
nothing is the answer. This is one reason 
for the translation program. 

E. 
National Science Foundation, 
Washington, D.C. 


Biological Clock 


I consider LaMont C. Cole’s “Bio- 
logical clock in the unicorn” [Science 
125, 874 (3 May 1957) ] to be one of the 
great papers in science—in its absolute 
logical rigor and _ straight-faced 
whimsy, in its demonstration of the 
meaning of a model and of a general 
theorem, and in its delicious deep sense- 
nonsense language. Congratulations and 
thanks for what is the best and most use- 


_ful demonstration of really strict method 


I have yet seen and the most useful 
teaching tool with clients and students, 
especially with clients who think that 
they are scientists because they quantify. 


Peter F. DRUCKER 


138 North Mountain Avenue, 
Montclair, New Jersey 


Literature, Science, and Manpower 


The article “Literature, science, and 
the manpower crisis,” by Joseph Gallant 
[Science 125, 787 (26 Apr. 1957)], is one 
of the most disturbing pieces of rationali- 
zation I have seen in a long time. His 
thesis would seem to be that since almost 
everything written was considered “lit- 
erature” (by somé) in 1858, we may 
now readopt that position, with the curi- 
ous reversal of tossing aside everything 
that is not science. 

What Gallant apparently fails to un- 
derstand, or does not wish to see, is the 
difference between “literature” (which 
may include even advertising) and a lit- 
erary work. Perhaps he also fails to rec- 
ognize the fact that already our college 
freshmen arrive knowing nothing of 
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Shakespeare, nothing of Milton—noth- 
ing, in fact, of any of the literary points 
of human reference that one might ex- 
pect even a scientist to have at his dis- 
posal. It is obvious that high-school 
courses in English need drastic revision, 
but should this be in the direction of 
Life on Other Worlds? Is the function 
of an English course to provide propa- 
ganda for the sciences? 

Why, I wonder, do teachers of science 
not make greater use of the kind of “lit- 
erature” Gallant lists at such length? 
Perhaps they are too busy teaching sci- 
ence. But if they do make use of such 
books, let us keep in mind that The Sea 
around Us is likely to seem merely a 
“factual” document unless one goes at 
it with an awareness of those points of 
reference mentioned above. 

Cart F. Hartman 
Department of English, Washington 
University, St. Louis, Missouri 


In their reviews in today’s New York 
Times Book Section (26 May), two con- 
temporary poets wrote, unwittingly to be 
sure, replies to Carl F. Hartman’s stric- 
tures. William Meredith, Hudson Re- 
view fellow in poetry, said: “Poetry can- 
not meet honestly with its subject except 
in the language of its time. No contem- 
porary poet can feel deeply in a lan- 
guage whose problems and tensions are, 


for him, synthetic. It is in the nature of 
art that to be an artist at all one must 
be a modern artist.” 

W. S. Merwin said: “We delight in 
the Cavalier poets without blaming them 
for not having written Anthony and Cleo- 
patra.” 

In the house of literature there are 
many mansions, including, in our own 
time, The Sea around Us, which by its 
virtues as literature need not displace the 
mansion of Milton. 

On the pedagogic side, our objective 
today is to endow students with a pas- 
sion for reading and for things of the 
mind so that they may, among other in- 
tellectual pursuits, read Shakespeare and 
Milton with insight and not as mere 
ritual. It was the thesis of my article 
that this objective can be attained by 
a broader definition of literature, by no 
means restricted to science literature, but 
embracing works which offer fresh, indi- 
vidualized, and imaginative perspectives 
in any area of human interest, theology 
and history no less than science. How- 
ever, science is particularly potent as a 
source of imaginative stimulus; it is 
peculiarly neglected as reading, and it 
is needed with particular urgency by the 
citizen of the 20th century. 

GALLANT 
Department of English, Theodore 
Roosevelt High School, New York, N.Y. 


“ascor pioneers speedlight research 
for science, medicine and industry 
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ascorlig 


The M403 Continuous Light 
Adapter permits use of the 
same flash tube both as “ 
continuous, 
viewing light and as a high- 
powered 
flash for the photographic 
exposure. The M403 also 
enables multiple-image 
work as it may be 
to flash repetitively from - 
to 120 flashes per second. t 
is also ideally suited 
phase contrast and is = 
with standard Ascor lig 
units and power supplies. 
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a complete line 
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American Speedlight Corporation 


63-01 METROPOLITAN AVENUE 
MIDDLE VILLAGE 79, N. Xx 
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MODEL 1900 


Still America’s Fastest 
Selling Lab Hot Plate 


Fast heating . . . wide temperature 
range . . . and exceptionally close, 
stepless control make this 6” square 
hot plate ideal for a wide variety of 
routine and critical uses. Temperature 
overshoot and lag practically non- 
existent. Nickel-steel case is corro- 
sion-resistant and scientifically venti- 
lated for cool, safe table-top operation. 
110 v, a-c; 660 watts. Contact your 
laboratory supply house, or write. 


Still only $19.75 


THERMO ELECTRIC MFG. CO. 
568 Huff Street, Dubuque, lowa 


‘Get this FREE Catalog © 
on UNITRON Microscopes! 


PHASE CONTRAST, MPE 
Indispensable for the study of 
living cells and other highly trans- 
parent material without staining. 
Continuous transition from phase to 
bright-field microscopy by adjusting 
condenser height. Choice of 4 con- 
trasts. Mechanical stage. Three phase 
objectives: PIOX, P40X, PIOOX. 
Eyepieces: 5X, 10X, PI5X. 


only $265. 


A complete line of Microscopes... < 
Laboratory Polarizing 
© Stereoscopic « Student 
Used in leading universi- 
ties, industrial and govern- 
ment laboratories. 


FREE 10-DAY TRIAL 
Let these instruments prove 
their value to you, in your own 
laboratory, before you purchase. 


4 


Please rush to me, free of charge, 


your complete 
catalog on UNITRON Microscopes. 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


M ULTRASONIC CLEANER is designed for 
cleaning watches and small precision 
parts. Washing, rinsing and hot-air dry- 
ing are provided in a single unit. Ultri- 
sonic excitation is generated by an oscil- 
lator unit that furnishes about 35 w at 
1 Mcy/sec. Shielding and filtering pre- 
vent radio interference. Transducer cans, 
1200 cm? in volume, are of stainless steel 
and are equipped with barium-titanate 
elements. Switching between transducer 
cans is provided. (McKenna _ Labora- 
tories, Dept. S366) 


@ TRAINING REACTOR designed to meet the 
needs of nuclear engineering curricula in 
colleges and universities is described in 
a 16-page brochure. The information 
given includes specifications, a cutaway 
view of the reactor, and a typical layout 
for arrangement of facilities. (American- 


Standard Corp., Dept. S369) 


BoscittoscopE of modular design is 
comprised of interchangeable amplifiers, 
sweep generators, power supplies, and 
basic cathode-ray tube. Features of the 
instrument are direct-reading amplitude 
and time calibrations, sweep expansion, 
and driven and recurrent sweeps. Mod- 
ules may be purchased individually or 
preassembled into high- or low-fre- 
quency units. (Advanced Electronics 
Manufacturing Corp., Dept. S371) 


® DROP COUNTER can be set to select sam- 
ples of up to 400 drops per sample. The 
counter operates by using the lens action 
of the drop to diminish illumination fall- 
ing on a photocell. Very low illumination 
intensity is used in order to avoid heat- 
ing effects on slow-forming drops. An 
optional multiplier control increases the 
capacity of the instrument to 800 drops. 
(National Instrument Laboratories, Inc., 


Dept. $378) 


EDIGITAL VOLTMETER provides an accu- 
racy of +0.05 percent, according to the 
manufacturer. Measurements are made 
automatically and are presented with 
l-in.-high lighted numerals arranged in 
line. Linearity is better than 0.01 percent 
from 1 mv to 1000 v, direct current. The 
decimal point is automatically positioned 
for the maximum number of significant 
figures under all conditions. Average bal- 
ance time is | sec. (Electro Instruments 


Inc., Dept. S379) 


® pRIVE UNIT for pharmaceutical devices 
is available with 14 attachments, includ- 
ing a three-roller mill, a tablet coater, 
and others, The apparatus is designed for 
laboratory use. (Chemical and Pharma- 
ceutical Industry Co., Inc., Dept. S388) 


@ RELATIVE HUMIDITY CHAMBER provides 
a two-point humidity cycling program. A 
timer transfers control alternately be- 
tween a high-point and a low-point con- 
troller. The work chamber is an inverted 
Pyrex jar 12 in. high and 18 in. in di- 
ameter. Dry-bulb temperature is vari- 
able from room temperature to 170°F, 
and relative humidity is controlled from 
20 to 99 percent with accuracy of +1 
percent. (Blue M_ Electric Company, 
Dept. S382) 


E BLOCKING OSCILLATOR, encapsulated 
within a 34-in. cube, produces a pulse of 
3-usec duration with a rise time of 0.06 
usec. Amplitude is from +6 v peak to 
— 3 v peak. Repetition rates of 25 kcy/sec, 
1 kcy/sec, or variable from 400 cy/sec 
to 24 kcy/sec are offered. Input to the 
oscillator is 6-v direct current. (Allen 
B. DuMont Laboratories, Inc., Dept. 
$390) 


® THERMOCOUPLE WELDER is a miniature 
model for use in resistance-welding ther- 
mocouple junctions and leads and for 
securing thermocouples, strain gages, 
thermistors, and other devices to large 
bodies. A built-in power supply operates 
on 115-v alternating current. (Ewald In- 
struments, Dept. $393) 


@REFLECTANCE UNiT for the DK-2 re- 
cording spectrophotometer houses an in- 
tegrating sphere and necessary optical 
elements and detectors. Interchangeable 
source and detector compartments per- 
mit monochromatic illumination of the 
sample or direct illumination of the 
sphere and sample. The device measures 
total, diffuse, and specular reflectance, 
transmittance of clear or turbid samples, 
fluorescent samples, and source emission. 
(Beckman Instruments, Inc., Dept. 


\ 


S384) 


© STANDARD BLOOD SERUM serves as a con- 
trol to check the accuracy of tests and 
techniques in blood chemistry. Samples 
are prepared by freeze-drying and are 
carefully analyzed by two laboratories; 
the reported values are the average of 
eight determinations. (Clinton Labora- 
tories, Dept. S394) 


caMeRA, designed primarily for meteor- 
ological use, covers a 180-deg angle of 
view. The entire celestial dome and 360 
deg of horizon are included in the image. 
The camera uses No, 120 roll film. Nega- 
tive size is 2Y%4 by 2% in. Focal length is 
16 mm. Shutter speeds range up to 
1/200 sec. (Nikon Inc., Dept. S387) 
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® HIGH-SPEED ANGLE CENTRIFUGE incor- 
porates a self-aligning device that causes 
the rotor to rotate abont its actual center 
of gravity, thus compensating for ma- 
chining allowances and imperfect bal- 
ance. All models have been designed for 
continuous operation and may be used 
in refrigerators. Two styles of inter- 
changeable rotors are provided, one hold- 
ing eight tubes and the other 16 tubes. 
Operating speed is 14,000 rev/min. 
(Custom Scientific Instruments, Inc., 
Dept. S386) 


SDECADE COUNTER strip uses beam- 
switching tube to provide 1-usec resolu- 
tion. A single fast binary trigger is used 
to transfer the electron beam through 
each of the switching tube’s ten states. 
Read-out is provided by panel neon 
lamps. A negative output pulse is pro- 
vided to drive the next counting stage. 
Maximum continuous counting rate is 
greater than 450 kcy/sec. (Nuclear Chi- 
cago Corp., Dept. S398) 


BCARDIAG SPECTROGRAPH for the audio 
and subaudio range is especially de- 
signed for making analyses and perma- 
nent audible and visible records of heart 
sounds. The recording medium is a flex- 
ible magnetic disk, 12 in. in diameter 
and approximately 3 mils thick. The 
disk is removable for filing. Frequency 
range of the spectrograph is 10 to 1500 
cy/sec, and the filter bandwidth is 23 
cy/sec. Three displays are provided. One 
shows frequency versus energy versus 
time and is linear with respect to fre- 
quency and time; the second shows in- 
tensity versus frequency at five consecu- 
tive times; and the third shows average 
amplitude versus time. The displays are 


“recorded on 554- by 1234-in. facsimile 


paper. (Kay Electric Co., Dept. C389) 


"= TEMPERATURE CONTROL is said to pro- 
vide atcuracy of + 0.001°C. Three mod- 


els are offered with ranges of — 100° to’ 


+ 100°C, -—3° to + 225°C, and 200° to 
500°C. A stainless-steel sheathed resist- 
ance thermometer is the temperature- 
sensing element. The electronic bridge 
circuit into which it feeds operates a 
mercury relay capable of handling power 
up to 1700 w. Operation is on 115-v, 
60 cy/sec power. (Bayley Instrument 
Co., Dept. $402) 


® OSCILLOGRAPH PEN MOTOR has constant 
response from 0 to 60 cy/sec, falling off 
12 db per octave from 60 to 200 cy/sec. 
Sensitivity is 20 ma r.m.s. full scale. Rec- 
tilinear motion of the pen tip is accom- 
plished by a linkage assembly. Acoustic 
damping eliminates resonant peaks, over- 
shoot, and ringing. The motor is de- 
signed for use in multichannel systems. 
(Massa Laboratories, Inc., Dept. $399) 

JosHua STERN 
National Bureau of Standards 
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SCHWARZ LABORATORIES, INC. 


Leading Manufacturers of Yeast Biochemicals and Fine Chemicals 


SL 352 


Biochemicals 


RESEARCH 


AILMENTS 


LYCEDAN*® 


(Brand of Schwarz Adenosine-5-Phosphorie Acid) for 
angina pectoris, cardiovascular disease and vasodilation. 


TRIPHOSADEN® 


(Brand of Schwarz Adenosine Triphosphate) for cardiac 
ailments, ventricular fibrillation, thyrotoxic heart condi- 
tions, thromboangiitis obliterans, cardiovascular condi- 
tions and vasodilation. 


THIOURACIL 


for angina pectoris. 


METHIACIL® 


(Brand of Schwarz Methylthiouracil) for angina pectoris 
and congestive heart failure. 


These Schwarz fine chemicals satisfy the exacting requirements 
of products intended for laboratory and biochemical use. 


To assure the user of highest quality and purity, rigid speci- 
fications in accordance with latest literature are established 
for each product, each lot is carefully analyzed and checked 
before shipment, complete records are permanently kept, and 
an analysis is furnished the user if desired. 


Quantity production resulting from the wide preference and 
demand for Schwarz high-quality biochemicals provides am- 
ple supplies at low cost. Write for informative technical bulle- 
tins, specifications, references to literature, and latest com- 
plete price list. 


230 WASHINGTON STREET, MOUNT VERNON, NEW YORK 
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PERSONNEL PLACEMENT 


CLASSIFIED: 18¢ per word, minimum 
charge $3.60, Use of Box Number 
counts as 10 additional words. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week) 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 


Single insertion $22.00 per inch 
13 times in 1 year .00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


Replies to blind ads should be addressed 
as follows: 
Box (give number) 
Science 
1945: Ave., NW 
Washington 5, D 


POSITIONS WANTED 


Medical Director; physician of outstanding 
qualifications; Ph.D., pharmacology; 3 years of 
teaching ; 8 years as medical director, important 
organization. Medical Bureau, Burneice Lar- 
son, Director, 900 North Michigan, Chicago. X 


Biology, Zoology, Microbiology. Ph.D. with 
broad interests and experience desires teaching 
and research. Box 195, SCIENCE. x 


B.S. Botany, M.S.A, Plant Pathology, 2 years 
of field experimentation experience sugar indus- 
try. Box 194, SCIENCE, x 


Microbiologist, Ph.D. Experienced. Interested 
biochemistry, infectious diseases, and drugs. 
Publications. Box 193, SCIENCE. x 


Paleontologist-Zoologist, Ph.D. 1946. Presently 
assistant professor of biology. Wishes to relo- 
cate, ae or research. Publications. Box 
196, SCIENCE. 


Plant Physiologist, Ph.D., woman, biochemistry 
minor, postdoctoral research in photosynthesis, 
teaching experience in plant physiology and 
general botany. and/or re- 
search. Box 201, SCIENCE 


Parasitologist, 26, family, completing M.S.; 2 
years’ experience in diagnostic parasitology at 
3400-bed hospital handling large Puerto Rican 
population. Desires teaching and/or research 
and/or diagnostic parasitelogy; foreign posi- 
tion considered. Available in September. Box 
202, SCIENCE. 


Scientific Materialism, the spiritual path to ulti- 
mate freedom. West-Coast roundtable. Address 
inquiries to 6285 Rodgerton Dr., aoe ty 28, 
Calif. 6/21, 3 7/5 


POSITIONS OPEN 


(a) Anatomist, M.D., qualified to teach every- 
thing in this field; ‘rank dependent qualifica- 
tions. (b) Microbiologist qualified in virology 
or experimental immunology; medical school 
pediatric research department; South. (c) Neu- 
rophysiologist interested in problems of vision ; 
association with group specializing in this Seld; 
opportunity important academic appointment. 
(d) Pharmaceutical Chemist to take charge 
of control laboratory and new product division, 
organization specializing biologicals and pharma- 
ceutical products; Midwest. S6-3 Medical Bu- 
reau, Burneice Larson, Director, 900 North 
Michigan, Chicago. 


Biology. Instructor for temporary appointment 
beginning September 1957. General biology, 
zoological background preferred. Youth, enthusi- 
asm, and ‘ required. Large southwestern 
university. Box 198, SCIENCE. 6/28; 7/5, 12 


Director, diagnostic and research tuberculosis 
laboratory, central Florida, physician or non- 
physician microbiologist or clinical chemist. 
Part-time employment will be considered. Write 
Dr. Albert V. Hardy, Director, Bureau of Lab- 
oratories, State Board of Health, P.O. Box 210, 
Jacksonville, Florida. uc 


OPEN |i 


POStT10Ns OPEN lll 


Comparative Anatomist—Visiting Professor, re- 
tired or sabbatical, for fall semester 1957 only. 
Box 189, SCIENCE. 6/28; 7/5 


Applications are invited for the 
HEADS OF ant DIVISIONS OF PHYS- 
ICS AND CHEMISTRY of the Saskatchewan 
Research Beteni=) Applicants should have a doc- 
tor’s degree or its equivalent and 6 to 8 years’ 
research experience, —— 6 years in super- 
vision of investigational wor 

The field of interest of the Saskatchewan Re- 
search Council includes both pure and applied 
science but is mainly directed to matters affect- 
ing the economy of the Province. Within this 
field the work is widely diversified. The Coun- 
cil’s laboratory building is now under construc- 
tion on the grounds of the University of Saskat- 
chewan and is expected to be ready for 
occupancy in April 1958. Applicants should be 
prepared to join the Council before that time in 
order to participate in planning the initial pro- 
gram of research. 

Inquiries are to be addressed to Dr. T. E. 


ositions of 


Warren, Director, Saskatchewan Research 
Council, University of Saskatchewan, Saska- 
toon, Saskatchewan. 6/14, 21 


Physician, not over 35, male; single or married. 
Experience not necessary; salary open. 
licensed in Illinois. Will accept M.D. who is 
eligible to receive license in Illinois. Applicant 
must have genuine interest in biologics and 
blood work. Training will be offered. Eventually 
can become associate director to present execu- 
tive director. Box 192, SCIENCE. 

6/28; 7/5, 12 


Scientist-Junior: M.S. or equivalent in organic 
chemistry and/or biochemistry. Some knowledge 
of patent procedures and foreign languages de- 
sirable to participate in the evaluation of foreign 
scientific information for a Philadelphia pharma- 
ceutical manufacturer. Liberal ponent ram, 
Send complete résumé. Box 188, CE 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for Sep- 
tember positions in many states and many for- 
eign lands. No fees. Apply direct. Also study 
awards, Rush $1 for complete job data, salaries. 
CRUSADE, SCI, Box 99, Station G, Brooklyn 
22, EW TF 


VIROLOGIST 


Human Vaccine 


We are entering into a new tissue 
culture program and will need Vir- 
ologists with Ph.D. or equivalent and 
also technicians who preferably have 
had experience in tissue culture 
work, 


This is an outstanding opportunity to 
work with a well-established com- 
pany in an expanding field. Submit 
résumé with full information to Box 
190, SCIENCE. 


PHYSIOLOGIST 
PHARMACOLOGIST 


Ph.D. in physiology or pharmacology 
to assist in the evaluation of neuro- 
pharmacologic agents for use in 
mental illness. Philadelphia located 
pharmaceutical manufacturer. Excel- 
lent benefits. Send résumé. 


Box 186, SCIENCE 


PHYSIOLOGISTS 
PHARMACOLOGISTS 
BIOCHEMISTS 


Ph.D.’s in physiology, pharmacology or 
biochemistry with ae background and 
experience in field of 

(a) Cardiovascular and/or nutrition 

(b) Endocrinology 
...» for team participation in the develop- 
ment of new therapeutic agents. Large 
pharmaceutical manufacturer. Philadelphia 
Liberal benefit program. Send 
résumé. 


Box 185, SCIENCE 


Research Assistant, B.S. or M.S. Conscientious 
person with good college record in chemistry 
and/or biology and willingness to learn. Desired 
for work on the central nervous system employ- 
ing biochemical and biophysical techniques, Sal- 
ary level consistent with training and experience. 
Midwest. Box 161, ENC 

5/31, 6/7, 14, 21, 28, 7/5, 12 


nt Hospital Biochemist for a clinical 
chemistry laboratory of a large university hospi- 
tal affiliated with a medical college; also teach- 
ing opportunity. Broad experience is required. 
Salary range, $7047 to $7830. Liberal personnel 
policies. Please address your communication in- 
dicating your bac ger and experience to the 
Administration Office, Cincinnati General Hos- 
pi‘al, 3231 Burnet Avenue, Cincinnati 29, Ohio. 

6/21, 28; 7/5, 12, 19, 26; 8/2 


Zoology—Invertebrate. Visiting professor, re- 
tired or sabbatical for spring semester 1958 
only. Large university in Southwest. Box 199, 
SCIENCE 6/28; 7/5, 12 


The Market Place 


BOOKS + SERVICES + SUPPLIES +» EQUIPMENT 


DISPLAY: Rates listed below — no 
charge for Box Number. Month 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 


BOOKS AND MAGAZINES il 


WANTED TO 


PURCHASE... | Sets and runs, foreign 


and domestic. Entire 
SCIENTIFIC libraries and smaller 
PERIODICALS 
and BOOKS collections wanted. 


WALTER j. INC, 
111 Fifth Avenue, New York 3, New York 


SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
—_—_—_———-__ Your wants supplied from 
our Back Files of over 3,000, periodicals. 
Abrahams Magazine Service; N. Y. 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES +» EQUIPMENT 


BOOKS AND MAGAZINES || 


Your sets and files of 


scientific journals 
are es by our library and institutional cus- 
tomers. Please send us lists and description of 
iodical files you are h mar- 
prices. Write Dept. A3S, S, J. S. CANN 
Boston 19, Massachusetts 


Best Book 
Contest 1987 


$1600 Cash Awards. All Types of manuscripts invited. 
For contest rules and details of famous publishing plan, 
write for Brochure SS. 


Pageant Press, 101 Fifth Ave., N.Y. 3 


PROFESSIONAL SERVICES ||| 


LaWall & Harrisson = 


S, 1921 Walnut Philadelphia 3, Pa. 


Food Drug PROBLEMS 


SUPPLIES AND EQUIPMENT 


“From the hand of 
the veterinarian 


albino rats” 


to research” 
Hypophysectomized 
Rats 
*Descendants of the 
KY and 
istar Strains 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE oe RIVER BREEDING LABS. 
B, Wilmington, Mass. 


AMERICAN-LINCOLN 


ANIMAL GAGES 
and INCUBATORS 


@ American-Lincoln ani- 
mal cages of types 
from single units 
to four compart- 
Special cages, 
racks, etc., 
built to ele. Incuba- 
tors for egg embryo “4 
container work 
America’s leading 
tific institutions. 
Wr:te for New Catalog 
AMERICAN-LINCOLN INCUBATOR CO. 
New Brunswick, N. J. Dept. AS 


“OUR PREVIOUS AD 


created a great deal of interest, | 
for which we are grateful. Addi- | 
tional advertising in your magazine : 


is contemplated.” 


21 JUNE 1957 


[ll SUPPLIES AND EQUIPMENT | 


GERMANTOWN, NEW YORK — Phone 3535 


cY TOSINE 


(4-amino-2-hyd 
y 


@ We have available a quantity of 
Cytosine as a result of some of our 
research work. Can you use it at $1 a 
gram? Minimum order 50 grams. 


KAY-FRIES CHEMICALS, Inc. 
180 Madison Ave., N.Y. 16, N.Y. 


MU 6-0661 


HOLTZMAN 
COMPANY 


. . continuous group uniformity 


Rte. 4, Box 205 Madison, Wis. 
Phone ALpine 6-5573 


BACTERIOLOGICAL AND _ GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY CONTROL 
HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 


SUPPLIES AND EQUIPMENT 


SPRAGUE-DAWLEY, 
INC. 


PIONEERS IN THE 
DEVELOPMENT OF 
THE STANDARD 
LABORATORY RAT 


OUR PLEDGE: Our insistence 
on the highest possible quality 
will never be sacrificed to 
quantity. 


Sprague-Dawley, Inc. 
P.O. Box 2071 


Phone: CEdar 3-5318 


STAINS—GURR’S—INDICATORS 
FREE PRICE LIST 


ESBE SUPPLIES 
459 Bloor St., Toronto, Canada 


ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 
Price list on request 
DAN ROLFSMEYER CO. @ Ph. 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


KARLER-MISCO UNIT 


WRITE FOR DETAILS 


MICROCHEMICAL SPECIALTIES CO. 


UNIVERSITY AVENUE 


BERKELEY 
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Newly Developed Single Unit 
GYROTORY® Custom Syntheses 


INCUBATOR-SHAKER 


Patent pending 


OVER 150 REAGENTS FOR MEDICAL 
RESEARCH AND BIOCHEMICAL TESTING 


A compact, efficient, 


COMPOUND USE 
self-contained, rotary ac- : Acetyl-choline chloride Seen choline esterase 
i j : -Bromomandelic Acid irconium 
shoker and p-Bromoaniline Pentose detection 
bator featuring operation Pd Benzidine (purified) Peroxidase 
at constant temperatures i 2-Hydroxy-3-Naphthaldehyde Protein bound amino 
groups 
; ; 4 Carbonaphthoxyphenylalanine Carboxype tidase 
with large shaking plat Beta-Napthyl Acetate, and Acetyl choline 
form and vigorous agita- 6 Bromo-2-naphthyl acetate esterase 
Sodium-6-Benzoyl 2-naphthyl Phosphatase 
tion. phosphate j 
2-(4- Hipdeexybbineninse) Benzoic Albumin in blood 
acid plasma 
Carbonaphthoxy choline iodide Serum choline esterase 
Beta-glucuronidase 
The Model G25 is a fully insulated incubator with a 400-watt Indoxyl acetate Esterase and acetyl 
heater. Thermal control and circulating fan maintain tem- esterase 
peratures from ambient to 60°C., + 12°C. Interior dimensions wate eave 
are 34” wide, 22” long and 15” deep. The 18” x 30” inter- L-Leucyl-beta-naphthylamide Leucine amino 
changeable shaking platform, with a 1” eccentric rotary mo- a aaieee 
tion, can be set from 140 to 400 oscillations per minute without Tilcueuehenae eects fac waned 
drift or variation. (Alternate range of 50 to 150 available.) ae ; ions 
Standard platforms hold Erlenmeyer flasks, test tubes or can be 9-Nitrobenzotriazole Nitroreductase 


Myristoyl choline chloride Choline esterase 
adapted for other types of glassware. 2,4,7-Trinitrofluorenone Polynuclear complexes 


UNCONDITIONAL ONE YEAR GUARANTEE 2.3,5-Triphenyltetrazolium chloride “aa 
Write for Bulletin G25-S 


~« NEW BRUNSWICK SCIENTIFIC CO. 


PRECISION LABORATORY APPARATUS 
P. 0. BOX 606 ¢ NEW BRUNSWICK, WN. J. 


The Borden Company 
5000 Langdon Street 
P.O. Box 9522 
Philadelphia 24, Pa. 


Tel.; CU 8-8229 


KLETT 


Q 
+ 
U 
m 
= 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 

OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
cs 179 EAST 87TH STREET 
NEW YORK, N. Y. 
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QUICK DETECTION OF 
PARAMAGNETIC IONS 


B IVB VB VIB VIB 


E-P-R AT WORK 5 


(Electron Par 


Vill 


Ti Mn 


10 | 47.90 ae 
te, 


x x 


Co Ni 


Nib Te 


Where a trace of a transition element ion constitutes either 
a harmful impurity or a key to a chemical, physical or bio- 
logical phenomenon, quantitative determination by E-P-R 
spectroscopy has a number of advantages. The test is fast and 
non-destructive. A typical sample size is 0.1 cc and the 
method is effective on concentrations as low as 10°* molar. 
On a routine basis a quantitative E-P-R test can be made in 
a few minutes. The: same results by chemical analysis might 
require hours or days of painstaking effort. 


Number [5] of a series 


INTERPRETATION: When Vanadium occurs in crude oils as a 
trace impurity, it seriously interferes with catalysts used in re- 
fining. The quadrivalent vanadium ion has an unfilled elec- 
tronic shell which causes it to be paramagnetic. Hence it is 
readily detected and identified by E-P-R. No sample prepara- 
tion is required. 


Rua 


RE DA 


E-P-R Spectroscopy is effective on most transition element 
ions because the unfilled electronic shell causes the ion to be 
paramagnetic. Each ion yields a characteristic E-P-R spec- 
trum which identifies its presence and concentration. By 
further interpreting this spectrum, the scientist can also de- 
termine configuration mixing and magnitudes and symme- 
tries of microscopic electrostatic fields at the paramagnetic 
ion site. An example is shown below. 


VANADIUM IONS IN CRUDE OIL 


The spectrum recorded below reveals the strong spin-orbit (LS) 
coupling as well as the isotropic hyperfine (I-S) coupling to the 
(1 = 7/2) V*'nucleus. Both of these interactions are comparable 
here, and serve to make the spectrum appear quite complex. 
Because of this complexity, the presence of other valence states 
cannot be ruled out without further analysis at another micro- 
wave frequency. 


Sample volume : 0.16 ml 
Microwave power :/25 mw 
Audio gain: x100-4 
Modulation : H-6-200 
Integrating time: 
“Vo 9500 Ne/sec. 


Hy = 3400 gauss 


cher 


For full technical detai!s on E-P-R and 
N-M-R Spectroscopy and Spectrometers, write to the 
Varian Associates Instrument Division 


| 


=INSTRUMI NT | DIV SION- 


PALO ALTO 18, CALIFORNIA 
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SPENCER 


1 ASSURES MAXIMUM OPTICAL PERFORMANCE OF 


YOUR MICROSCOPE — Koehler type illumination— 
ideal for bright field... phase... interference ... polar- 
izing ... and dark field microscopy and photomicro- 
graphy. Numerical aperture... and field diaphragm 
settings regulated accurately and effectively — permit 
full resolving power of your microscope. 


OFFERS WIDE SELECTION OF FILTERS — Eight levels 
of intensity . . . plus daylight, green and red filters . . . 
quickly selectable by simple finger-tip rotation of tur- 
ret mounted filters. Optimum intensity and correct 
contrasting color selection are very important factors 
to reveal the specimen detail you're investigating. 


Write Dept. R-3 for ORTHO-ILLUMINATOR Brochure SB-600 


3 PROVIDES PERMANENT ALIGNMENT WITH MICRO- 


SCOPE — Three point positioning device precisely 
locates and rigidly retains any make microscope equip- 
ped with horseshoe base. Microscope may be removed 
and easily repositioned against locating device with- 
out disturbing absolute alignment. Near parallel beam 
of light evenly illuminates entire field of view. 


COSTS LESS THAN YOU THINK — Model 600 AO- 
Spencer Ortho-Illuminator complete... $165.00. 
Optically and mechanically designed to give you years 
of trouble-free service . . . maximum efficiency... and 
reduced fatigue. 


formerly available from Silge & Kuhne, San Francisco 


American Optical Company 


Instrument Division Buffalo 15, N.Y. 
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